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the sion. This is especially true where the comparisons depend upon 
international statistics based upon institutional records of admissions. 
Not only is there an absence of a uniform international classification of 
mental diseases, but the recorded incidence of mental disease is influ- 
enced by varying policies with respect to provisions for treatment. It 
is therefore a difficult task to attempt to draw proper inferences con- 
cerning the relative incidence of mental disease among racial groups 
inhabiting different territories. The development of a uniform classi- 
fication of mental diseases in the United States, however, permits of 
useful comparisons between the several elements of the population 
within our own borders. 

The most obvious racial comparison in the United States is that 
between the negro and white populations. A special census of institu- 
tions for mental disease taken by the Federal Bureau of the Census 
included data for 1922. This census differed from its predecessors, by 
including statistics of patients with mental disease who were admitted 
for treatment for the first time to an institution for mental disease. It 
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is generally agreed that the annual rate of first admissions is the best 








available index of the prevalence of mental disease. The statistics for | 
1922 showed that 5,896 negroes were admitted for the first time to _ 
institutions for mental disease in the United States, providing an annual a 
rate of 56.4 per 100,000 negro population. The white first admissions } 
totalled 65,500, giving an annual rate of 69.5 per 100,000 white popu- that 
lation. (1) Yor 
Closer analysis of the statistics reveals, however, that in only three je 2% 
of the geographical divisions of the United States—the South Atlantic, — ™ 
; the East South Central and the West South Central—did the white rate i 
exceed that of the negroes. In the other divisions the negro rates were = 
in overwhelming excess over those of the white population.(2) Since det 
the great bulk of the negro population is found in the three divisions the 
above named, however, their low rates are sufficient to reduce that of | 
negroes as a whole, to a degree apparently indicating that negroes have cma 
less mental disease than whites. ye 
The explanation of the low rates of mental disease among negroes da 
in the south is to be found in the lack of adequate provision for their ~~ 
treatment in institutions. This was pointed out very clearly in the fol- - 
lowing paragraph in the U. S. Census Bureau Publication on Insane - 
and Feebleminded in Institutions in 1910. ce 
{ 
The fact that the negroes in the south have a lower ratio of admissions than 
the whites does not necessarily indicate that insanity is less prevalent in one race 
than in the other. The difference in the relative numbers admitted to asylums for 
the insane may be influenced by the local distribution of the two races, by their - 
practice as regards taking steps to have the insane placed under institutional care Fi 
or restraint, and by the relative sufficiency of the provisions made for caring for 
the insane of each race. What the effect of such factors may be it is difficult to 
determine, but it seems probable that they furnish at least a partial explanation a 
of the differences between the two races as regards the proportionate numbers 
admitted to the institutions for the insane. It is furthermore probable that, because 
of illiteracy, poverty and ignorance among the negroes, cases of insanity, especially 
those which are forms of senile dementia, are less likely to be diagnosed or detected — 
in this race than among the whites.(3) Ci 
Racial discrimination with respect to provisions for the treatment of He 
mental disease does not exist in the State of New York. Hence the Pr 


statistics of first admissions in this State furnish a good approximation 
to the relative incidence of mental diseases among negroes and whites. 
In 1922 the negroes in the State of New York provided 324 first ad- 
missions to hospitals for mental disease, an annual rate of 163.2 perf 
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100,000 negro population. The white population, with 8,230 first ad- 
missions, had a corresponding annual rate of 80.9.(4) The negro rate 
exceeded that of the whites in the ratio of 2.0 to 1. 

According to the Federal Census of April 1, 1930 there were on 
that day 12,150,293 whites and 412,814 negroes in the State of New 
York. Since the preceding census of January 1, 1920 the white popu- 
lation had increased by 19.4 per cent. The negroes on the other hand 
more than doubled in the same interval, increasing from 198,483 to 
412,814. The presence of so large a negro population, under circum- 
stances favorable to statistical analysis, provides an opportunity for a 
detailed analysis of the prevalence and types of mental diseases among 
them. 

The following study is based upon the first admissions to all insti- 
tutions for mental disease in the State of New York in the three fiscal 
years beginning July 1, 1928 and ended June 30, 1931. In this period 
a total of 1,841 negroes were admitted to the hospitals for mental dis- 
ease, of whom 993, or 53.9 per cent, were males, and 848, or 46.1 per 
cent, females. In the same period a total of 26,765 white first admissions 
were received in these institutions: Of this total 14,922, or 55.8 per cent, 
were males, and 11,843, or 44.2 per cent, females. The sex ratios in the 
two groups do not differ significantly. 


TABLE 1 
First Admissions to the Several Classes of Hospitals for Patients With 


Mental Disease in the State of New York, Fiscal Years 
1929-1931, Inclusive 





NEGRO WHITE 
Males Females Total Males Females Total 








Civil State hospitals 838 1,751 13,7690 11,245 25,014 
Hospitals for criminal insane. . 10 72 431 58 489 
Private licensed institutions *. . ee 18 722 540 1,262 





848 1,841 14,922 11,843 26,765 





* Practically all negroes in this group were under treatment in Federal hospitals 
administered by the United States Veterans Bureau. 
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There are three types of institutions for the care of mental patients 
in the State of New York, namely the civil State hospitals, the State 
hospitals for the criminal insane, and the private licensed institutions, 
It is interesting to compare the relative distributions of the first admis- 
sions in the two racial groups according to type of institution, as 
shown in Table 1. 

Of the 1,841 negroes, 1,751, or 95.1 per cent, were admitted to the 
civil State hospitals; 72, or 3.9 per cent, to the hospitals for criminal 
insane, and only 18, or 1.0 per cent, to the private licensed institutions, 
The corresponding percentages among the 26,765 white first admis- 
sions were 93.5, 1.8, and 4.7, respectively. The outstanding differences 
are clearly in connection with the hospitals for the criminal insane, and 
the private licensed institutions, the negro percentage being significantly 
higher in the former, and lower in the latter. The small negro percent- 
age of admissions to the private institutions clearly proceeds from their 
inferior economic status. The higher percentage of negroes among the 
criminal insane is associated with higher crime rates among negroes in 
general. The latter explanation also accounts for the sex difference in 
connection with hospitals for the criminal insane. 

The significant comparisons are obtained by relating the several 
classes of first admissions to the general populations from which they 
were derived. On this basis the negro rate of first admissions to the 
civil State hospitals was 143.2 per 100,000 population ; the corresponding 
white rate was 68.9 per 100,000 population. The negro rate was, there- 
fore, in excess in the ratio of 2.1 to 1. The first admissions to the hos- 
pitals for criminal insane provided rates of 5.9 and 1.3 among negroes 
and whites, respectively, a ratio of 4.5 to 1. The rate of first admissions 
among whites to the private licensed institutions exceeded that of 
negroes, however, the rates being 3.5 and 1.5, respectively, or a ratio of 
2.3 to I. 

The total negro first admissions to the several groups of institutions 
are distributed in Table 2 according to psychosis. 

Dementia praecox included 543 cases, representing 29.5 per cent of 
the total first admissions. General paralysis, the next largest category, 
represented a total of 306, or 16.6 per cent. Manic-depressive psychoses 
followed with a total of 213, or 11.6 per cent. The alcoholic psychoses, 
with 184 first admissions, included 10.0 per cent. Psychoses with cere- 
bral arteriosclerosis represented a total of 158 first admissions, or 8.6 
per cent. The senile psychoses included only 55 cases, or 3.0 per cent. 
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Important sex differences are shown as follows. The manic-depres- 
sive psychoses included 16.0 per cent of the first admissions among 
female negroes, but only 7.8 per cent of the males. General paralysis, 
on the other hand, included 22.0 per cent of the male negroes and only 
10.4 per cent of the females. The alcoholic psychoses included 13.4 per 
cent of the male negroes and only 6.0 per cent of the females. Smaller, 
but important differences, were shown in the senile psychoses, psychoses 
with cerebral arteriosclerosis, and dementia praecox, in all of which the 
percentages among the female negroes exceeded those of the males. 

Corresponding data for the white population are shown in Table 3. 
As compared with the negroes, important differences are apparent, due 
primarily to the greater percentages of general paralysis and alcoholic 
psychoses among the latter. Thus general paralysis included 22.0 per 
cent of the male negroes, but only 13.6 per cent of the male whites. The 
alcoholic psychoses included 13.4 per cent of the male negroes but only 
9.0 per cent of the male whites. Corresponding deficiencies among the 
negroes are shown in the senile psychoses, and in psychoses with 
cerebral arteriosclerosis. Thus the former included only 1.7 per cent 
of the male negro first admissions, but 6.9 per cent of the white. The 
latter included 7.8 per cent of the negroes, but 14.2 per cent of the male 
whites. The differences are even more striking among the females. 
General paralysis, for example, included 10.4 per cent of the female 
negro first admissions, and 4.2 per cent of the white females. The 
alcoholic psychoses included 6.0 per cent of the female negroes, but only 
2.0 per cent of the female whites. In the senile psychoses and in those 
with cerebral arteriosclerosis, on the other hand, the female whites had 
higher percentages. In the former, female whites and female negroes 
had percentages of 12.0 and 4.5, respectively. In psychoses with cere- 
bral arteriosclerosis the corresponding percentages were 13.4 and 9.6, 
respectively. 

Smaller differences are seen in dementia praecox and in the manic- 
depressive psychoses. In the former the negro first admissions have 
higher percentages, though the difference between the males is not 
significant. In the manic-depressive psychoses the whites have higher 
percentages. 

There are thus important qualitative differences between the negro 
and white first admissions. If a negro develops mental disease, the 
probability that he will have a given type of psychosis differs from that 
among the whites. There is a greater chance that the negro insane will 
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belong to the groups with general paralysis or alcoholic psychoses. On 
the other hand, the negro insane are far less likely to belong to a group 
of psychoses associated with advanced age. 

This type of probability is of considerable interest in the study of 
mental disease, but it has on many occasions been confused with the 
general probability of mental disease, in consequence of which wrong 
conclusions have been drawn. 


For example, in a study based upon admissions to the Manhattan State Hos- 
pital, Dr. George H. Kirby divided his cases into several racial groups, and then 
allocated the cases in each group, on a percentage basis, into classes of psychoses. 
Analyzing these percentages he concluded: “The alcoholic disorders are lower in 
the negro than in any other race except the Hebrew . . . . manic-depressive 
insanity seems to be infrequent in the negro, the percentage being in fact lower 
than that found in any other race.”(5) Dr. Pearce Bailey drew similar conclu- 
sions based upon the percentage distribution of mental diseases among 8,401 negro 
soldiers with neuropsychiatric disorders in the United States Army during the 
World War. “A high distribution of mental defect and a low distribution rate of 
alcoholism is found in this race. The low alcoholic distribution exists in spite 
of the fact that the alcoholic habits of negroes are about the same as of whites. 
From this comparison it appears that the negro can be practically as intem- 
perate as the white man without paying the penalty for it.”(6) 


Such conclusions, however, cannot be derived from percentage dis- 
tributions, for it is possible for one race to show a higher percentage 
with a given psychosis, and yet have a lower rate of first admissions. 
Thus the manic-depressive psychoses included 11.6 per cent of the negro 
first admissions in the State of New York during the fiscal years 1929 
to 1931, inclusive, and 13.5 per cent of the white first admissions. Yet 
it will be shown shortly that the negroes have higher rates of manic- 
depressive psychoses than the white population. The most reliable 
measure of the probability of mental disease is the annual rate of first 
admissions, i.e., the number of first admissions per 100,000 of the 
same general population. 

Such average annual rates for the three years 1929 to 1931 inclu- 
sive are shown for the negro population of the State of New York in 
Table 2. The average annual rate of first admissions was 150.6. The 
outstanding category was dementia praecox which provided a rate of 
44.4. General paralysis followed with a rate of 25.0. Manic-depressive 
psychoses, alcoholic psychoses and psychoses with cerebral arterio- 
sclerosis followed in the order named with first admission rates of 
17.4, 15.1, and 12.9, respectively. 
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The sex differences are marked. Dementia praecox was highest 
among the males with a rate of 46.9. General paralysis and alcoholic 
psychoses followed with rates of 36.9, and 22.5, respectively. The 
manic-depressive psychoses, and psychoses with cerebral arteriosclerosis 
followed, each with a rate of 13.0. Among the females dementia 
praecox was again the outstanding category, though slightly less pre- 
valent than among males, the rate being 42.1. The manic-depressive 
psychoses followed with a rate of 21.5, greatly in excess of that of the 
males. Thus the manic-depressive psychoses, fourth in frequency 
among the males, ranked second among the females. Then came general 
paralysis with a rate of 13.9, and psychoses with cerebral arteriosclerosis, 
with a rate of 12.8. The alcoholic psychoses followed with a rate of 
8.1, in contrast to a rate of 22.5 among the males. In the senile 
psychoses the rate of 6.0 among the females is in marked contrast to the 
low rate of 2.9 among the males. 

Corresponding data for the white population are shown in Table 3. 

The average annual rate of first admissions was 73.7, a rate less 
than half that of the negroes. The highest rate occurred in dementia 
praecox, where the rate was 19.2, compared with a rate of 44.4 among 
the negroes. Psychoses with cerebral arteriosclerosis ranked second 
among the whites, with a rate of 10.2. This rate was only slightly less 
than that among the negroes, but the relative order was different, for 
this psychosis ranked fifth among the negroes. The manic-depressive 
psychoses ranked third among the whites with a rate of 10.0, compared 
with 17.4 among the negroes. General paralysis followed with a rate 
of 7.0, far less than the rate of 25.0 among the negroes. The senile 
psychoses presented a rate of 6.8 among the whites, exceeding the cor- 
responding rate among the negroes. There is a wide discrepancy in the 
alcoholic psychoses in which the negro rate (15.1) exceeds that of the 
whites (4.3). 

Differences by sex are marked. White males had an average annual 
rate of 82.0, compared with 168.1 among negroes. The rank order of 
the leading groups of psychoses among the white males was as follows: 
dementia praecox, 21.2; psychoses with cerebral arteriosclerosis, 11.6; 
general paralysis, 11.1; manic-depressive psychoses, 7.9; alcoholic 
psychoses, 7.3; senile psychoses, 5.7. Among negro males the rank 
order was as follows: dementia praecox, 46.9; general paralysis, 36.9; 
alcoholic psychoses, 22.5; manic-depressive psychoses and psychoses 
with cerebral arteriosclerosis, each with a rate of 13.0. Psychoses with 
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mental deficiency and psychoses with cerebral syphilis followed in the 
order named with rates of 6.4 and 6.1, respectively, greatly in excess of 
the corresponding rates among the white males. 

White females had an average annual rate of first admissions of 
65.4, compared with 134.2 among negro females. Among the former 
the ranking of the psychoses was as follows: dementia praecox, 17.2; 
manic-depressive psychoses, 12.0; psychoses with cerebral arterioscler- 
osis, 8.8; senile psychoses, 7.9; involution melancholia, 2.9, and general 
paralysis, 2.8. Among the negro females the rank order was as follows: 
dementia praecox, 42.1; manic-depressive psychoses, 21.5; general 
paralysis, 13.9; psychoses with cerebral arteriosclerosis, 12.8; alcoholic 
psychoses, 8.1; senile psychoses, 6.0. 

More detailed statistics of rates of first admissions are shown in the 
following sections for all psychoses combined, and for several of the 
leading groups of psychoses. 


ALL FIRST ADMISSIONS 


The 1,841 first admissions among negroes to institutions for mental 
disease in the State of New York during the three years ended June 
30, 1931 provided an average annual rate of 150.6 + 4.1 per 100,000 
general negro population. The corresponding rate among the white 
population was 73.7 + 0.5, the negro rate being in excess in the ratio 
of 2.0 to 1. Among males the rates of first admissions were 168.1 + 6.2 
and 82.0 + 0.8 for negroes and whites, respectively, a ratio of 2.1 to I. 
Among females the rates of first admission were 134.2 + 5.4 and 
65.4 + 0.7 for negroes and whites, respectively, a ratio of 2.1 to I. 

The age distribution of the negro first admissions, together with 
corresponding rates of first admissions are shown in Table 4. 

There was a rate of first admissions of 7.3 per 100,000 population 
aged 14 years and under. The rate rose steadily and without interrup- 
tion to a maximum of 749.1 at 75 years and over. With two exceptions 
the rates were higher among males than among females. Among the 
former there was a rate of 8.7 at 14 years and under. The rate rose 
to 171.7 at ages 20 to 24, and then declined to 160.9 at ages 30 to 34. 
Thereafter the rates grew steadily to a maximum of 928.3 at ages 70 
to 74. There was a decline to a rate of 543.1 at 75 years and over, but 
there are, very likely, random fluctuations at 70 years and over, due to 
the small negro populations in these age intervals. Among the females 
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TABLE 4 


Ages of Negro First Admissions to All Institutions for Patients With 
Mental Disease in the State of New York During the Fiscal Years 
1929 to 1931 Inclusive, and Average Annual Rates of First 
Admissions per 100,000 General Negro Population 





AVERAGE ANNUAL RATE 
PER 100,000 GENERAL 
POPULATION 


NUMBER OF FIRST 
ADMISSIONS 





Males Females Total Males Females Total 





Under 15 8.7 5.9 7.3 
15-19 118.2 113.4 115.5 
20-24 171.7. 115.2 140.0 
25-29 165.3 124.9 144.1 
30-34 160.9 173.1 167.0 
35-39 209.0 182.4 195.9 
40-44 238.6 204.4 2218 
45-49 293-3 207.4 251.1 
50-54 322.7. 199.8 262.6 
55-59 365.9 265.0 315.5 
60-64 481.9 275.0 372.6 
65-69 533-3 393-4 451.3 
70-74 928.3 400.6 617.4 

75 and over 543-1 877.9 749.1 





848 1,841 168.1 134.2 150.6 





there was a rate of 5.9 at 14 years and under. With but one exception 
(at 50 to 54 years) the rate grew steadily from interval to interval, 
reaching a maximum of 877.9 at 75 years and over. 

The corresponding rates of first admissions among the white popula- 
tion are shown in Table 5. The trends are similar to those of the 
negroes, the rates growing from minima at 14 years and under, to maxi- 
ma in old age. The levels of the rates, however, are much lower than 
those among the negroes. This is brought out clearly in Table 5 in 
which the rates of first admissions among the white population are 
compared with the corresponding rates among the negroes. 





+. 
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TABLE 5 


Average Annual Rates of First Admissions to All Institutions for 
Patients With Mental Disease in the State of New York, by Age 
Groups, per 100,000 Corresponding General Population, 
During the Fiscal Years 1929 to 1931, Inclusive, 

With Ratios of the Corresponding Rates 





AVERAGE ANNUAL RATE RATIO OF RATE OF FIRST 


AVERAGE ANNUAL RATE 








AGE OF FIRST ADMISSIONS ADMISSIONS AMONG 
(Years) Ce Saas AMONG THE WHITE NEGROES TO THAT OF THE 
a ee POPULATION WHITE POPULATION 
Males Females Total Males Females Total Males Females Total 
Under 15 8.7 5.9 7.3 6.5 4.4 5.5 1.3 1.3 1.3 
15-19..... 118.2 113.4 115.5 45.4 31.3 38.3 2.6 3.6 3.0 
20-24..... 171.7. 115.2 140.0 83.4 53.4 68.0 2.1 2.2 2.1 
25-29. .... 165.3 124.9 144.1 83.4 64.6 73.8 2.0 1.9 2.0 
90-34..... 160.9 173.1 167.0 91.0 76.3 83.7 1.8 2.3 2.0 
CT 209.0 182.4 105.9 104.3 82.6 93.6 2.0 2.2 2.1 
40-44..... 238.6 204.4 221.8 109.0 04.4 102.0 2.2 2.2 2.2 
45-49..... 293.3 207.4 251.1 112.8 91.7. 102.6 2.6 a3 2.4 
50-54..... 322.7. 199.8 262.6 123.6 101.3 112.7 2.6 2.0 2.3 
MRR 2.3 365.9 265.0 315.5 132.3 104.3 118.3 28 2.5 2.7 
60-64..... 481.9 275.0 372.6 157.4 113.7 135.1 3.1 2.4 28 
65-60..... 533-3 393-4 451.3 199.1 147.7 172.6 2.7 2.7 2.6 
FOFAs cece 928.3 400.6 617.4 280.1 213.1 244.9 3.3 1.9 2.5 
75andover 543.1 877.9 749.1 403.8 339.7 3678 1.3 2.6 2.0 





Under 15 years of age the negro rate exceeded that of the whites in 
the ratio of 1.3 to 1. This was the lowest of all the ratios. At 15 to 
Ig years the corresponding ratio was 3.0 to 1, this being the maximum. 
It is possible, however, that this is an accidental fluctuation. Omitting 
this ratio there appears to be a tendency for the negro rate to exceed 
that of the whites in an increasing ratio with advancing age, at least 
through the interval 60 to 64 years. 

The ratios show fluctuations when differentiated by sex, but in 
general there appears to be an increase in the size of the ratio with in- 
creasing age through 60 to 64 years among males, and 65 to 69 years 
among females. Clearly, therefore, the first admission rates of the 
negroes increase with age more rapidly than those of the white popu- 
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lation. It may also be noted that in general there is a greater relative 
disparity in the male rates than in the female rates. 

The correlation between age and the rate of first admission draws 
attention to the fact that it is necessary to consider the age constitu- 
tion of the two populations, before it is possible to draw correct con- 
clusions as to the relative incidence of mental disease. The general 
populations may be so distributed in age that they weight the specific 
rates unevenly. An examination of the age constitutions of the negro 
and white populations of the State of New York shows that in fact such 
is the case. 

The negro population of the State of New York is considerably 
younger than the white population. Negroes had an average age of 
28.6 + 0.02 years on April 1, 1930, compared with an average of 
48.2 + 0.003 among the whites. As measured by the standard devia- 


TABLE 6 
Age Distribution, in Per cent, of the Negro and White Populations of 


the State of New York, According to the Federal Census 
of April 1, 1930 











AGE WHITE NEGRO 

(Years) Males Females Total Males Females Total 

WT 0 vic cktavadeseiuas 25.5 24.9 25.2 22.2 21.6 21.9 
Me. cxecdoneewekoens 8.5 8.7 8.6 6.0 73 6.7 
BE a ccabnucne) teneas 8.7 9.2 9.0 10.5 12.6 11.6 
ME cexusausssteuknna 8.6 8.9 8.7 14.0 14.6 14.3 
SE isan sd-onademnneced 8.4 8.5 8.5 12.5 11.6 12.0 
Beer Pree epee tore 8.6 8.3 8.4 11.5 10.5 11.0 
ME ckbkectins own 7.6 7.0 7.3 8.1 7.3 7.7 
rer nar 6.4 6.0 6.2 6.2 5.6 5.9 
RE «chink aueaitatewecanie 5.3 5.2 5.3 4.0 3.6 38 
ee” ~ssvueeeeeeaaeeeky 41 4.1 4.1 2.2 2.0 2.1 
ee asestckescscateen 3.2 3.4 33 1.3 1.3 1.3 
:  icadeakaewnkeeel 2.3 2.5 2.4 0.7 0.9 0.8 
(ES Peers eee 1.5 1.7 1.6 0.4 0.5 0.4 
I NE 65 ckcocenscuess 1.3 1.6 1.4 0.4 0.5 0.5 
SED. + ncannnmetinnteniin 0.1 0.1 0.1 0.2 0.2 0.2 





Tsui wieadpicsen otaatica by malloc 100.0 100.0 100.0 100.0 100.0 100.0 
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tion there was a greater age range among the white population, but 
the relative variation was greater among the negroes. The latter had a 
coefficient of variation of 55.60.05 compared with 40.2 + 0.006 
among the whites. The complete distribution by age of the white and 
negro populations in per cent, is given in Table 6, which shows clearly 
the greater proportion of negroes in the age intervals from 20 to 24 
years to 40 to 44 years, inclusive. The white population is in excess, on 
the other hand, at 45 years and over. 

The same result is shown by the first admissions. The negroes 
averaged 39.3 + 0.2 years of age, the whites 45.9+ 0.05. The rela- 
tive variation in age, however, was practically the same in the two 


groups. 

It is clear therefore that the relative age distribution of the two 
groups must be considered in order to arrive at a truer picture of the 
general rates of first admission, since rates of first admissions increase 
with advancing age. As negroes predominate at the lower age levels, 
they would tend to have relatively lower rates than the whites. In 


TABLE 7 


Average Annual Rates of First Admissions to All Institutions for 
Mental Patients in the State of New York Among Negroes 
and Whites During the Three Fiscal Years Ended 
June 30, 1931 





MALES FEMALES TOTAL 
Stand- Stand- Stand- 
Crude ardized Crude ardized Crude ardized 





Negro (A) 168.162 251.4+8.6 134.2+5.4 104.6%7.3 150.62%4.1 224.7+5.6 
White (B) 82.0+08 108.6+1.0 65.40.7 84.9+0.9 73-7£0.5 97.420.7 





Ratio of 
(A) to (B) . : 2.3 : 2.3 





Table 7 therefore, standardized rates of first admissions are given for 
both negroes and whites and compared with the corresponding ‘crude’ 
rates. Since there are practically no first admissions under 15 years 
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of age, the population chosen as standard was that of the State of New 
York, aged 15 years and over, as shown by the Federal census of 
April 1, 1930. 

The standardized rate among the negroes was 224.7+ 5.6 per 
100,000 population ; the corresponding rate in the white population was 
97.42 0.7. The negro rate was in excess in the ratio of 2.3 to I. 
On the basis of ‘crude’ rates the two were in the ratio of 2.0 to 1. Cor- 
rections for age differences consequently increased the disparity between 
the rates of negroes and whites. Negro and white males had stand- 
ardized rates of first admissions of 251.4 + 8.6 and 108.6 + 1.0, re- 
spectively, a ratio of 2.3 to 1. Among females the corresponding rates 
were 194.6 + 7.3 and 84.9 + 0.9, respectively, a ratio of 2.3 to 1. We 
may therefore conclude that negroes in the State of New York have 
rates of first admission significantly in excess of those of the white 
population, the rates, with due regard to the factor of age, being in the 
ratio of 2.3 to I. 


SENILE PSYCHOSES 


In the three years ended June 30, 1931 there were 55 first admis- 
sions with senile psychoses among the negroes, giving an average annual 
rate of first admissions of 4.5 + 0.7 per 100,000 population. Of the 
55 cases 17 were males and 38 females, providing corresponding rates 
of first admissions of 2.9 + 0.8 and 6.0+ 1.1. The white population 
provided 2,457 first admissions with senile psychoses in the same 
period, an average annual rate of 6.80.2 per 100,000 population. 
The 1,033 white males and 1,424 white females with senile psychoses 
had corresponding average annual rates of 5.7+0.2 and 7.9+ 0.2, 
respectively. On the basis of the crude rates, the white population had a 
rate in excess of that of the negroes in the ratio of 1.5 to 1. Among 
males and females the white rates of first admission exceeded those of 
the negroes in the ratios of 2.0 to I, and 1.3 to I, respectively. These 
differences, however, result entirely from the fact that the large totals 
of negroes at the younger age !evels provide no cases of senile psychoses, 
whereas the white population had appreciable percentages in the older 
and susceptible age intervals. It is therefore necessary to compare the 
two groups with due regard to age differences. Standardized rates of 
first admissions are shown in Table 8. The standard population was 
that of the State of New York aged 45 years and over as shown by the 
Federal census of April 1, 1930. 
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TABLE 8 


Average Annual Rates of First Admission With Senile Psychoses to 
All Institutions for Mental Disease in the State of New York 
Among Negroes and Whites During the Three Fiscal 
Years Ended June 30, 1931 





MALES FEMALES TOTAL 


Stand- Stand- Stand- 
Crude ardized Crude ardized Crude ardized 








Negro (A) 2.9%08 35.9%7.4 6.01.1 57.7+9.3 4.52%0.7 52.1+%6.3 
White (B) 5.70.2 23.2+0.9 7.90.2 27.10.9 6.8+0.2 27.6+0.7 





Ratio of 
(A) to (B) 0.5 1.5 0.8 ‘ 0.7 1.9 





The negro population had a standardized rate of first admissions 
of 52.1 + 6.3. Whites had a rate of 27.6 + 0.7. Instead of being in 
defect, the negro rate was actually in excess in the ratio of 1.9 to 1. 
Among males the standardized rates were 35.9 + 7.4 and 23.2 + 0.9 
for negroes and whites respectively, the former being in excess in the 
ratio of 1.5to 1. The disparity was even greater among females, among 
whom negroes and whites had standardized rates of 57.7 + 9.3 and 
27.1 + 0.9, respectively, a ratio of 2.1 to 1. Among both negroes and 
whites, the female rates were in significant excess over those of the 
males. The excess, however, was greater among the negroes, the 
standardized rates being in the ratio of 1.6 to I among the negroes and 
1.2 to I among the whites. 


PSYCHOSES WITH CEREBRAL ARTERIOSCLEROSIS 


The increasing prevalence of arterial disorders in the general popu- 
lation has been associated with an increasing prevalence of psychoses 
with cerebral arteriosclerosis. This group of mental disorders now 
constitutes one of the major problems in mental hygiene. In the three 
years ended June 30, 1931 there were 158 first admissions with such 
psychoses among the negroes, of whom 77 were males and 81, females. 
The average annual first admission rate was 12.9 + I.2 per 100,000 
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population. Male and female negroes had corresponding rates of 
13.0 + 1.7 and 12.8 + 1.7, respectively. The difference, however, is 
not statistically significant. In the white population there were 3,698 
first admissions with psychoses with cerebral arteriosclerosis, of whom 
2,111 were males and 1,587, females. The average annual first admis- 
sion rate was 10.2 + 0.2. Among males and females the corresponding 
rates were 11.6 + 0.3 and 8.8 + 0.3, respectively. The negro rates 
exceeded the corresponding rates among the whites. Among males the 
ratio of the rates was 1.1 to 1. Females had a corresponding ratio of 
1.5 to 1. For both sexes combined the corresponding ratio was 1.3 to I. 
The differences, however, are not siatistically significant. 

The age distribution of the negro first admissions and the corre- 
sponding rates are shown in Table 9. 


TABLE 9 


Ages of Negro First Admissions With Psychoses With Cerebral 
Arteriosclerosis to All Institutions for Patients With Mental 
Disease in the State of New York During the Fiscal Years 
1929 to 1931, Inclusive, and Average Annual Rates 
of First Admissions per 100,000 General 
Negro Population 





NUMBER OF FIRST AVERAGE ANNUAL RATE 
AGE ADMISSIONS PER 100,000 GENERAL 
(Years) POPULATION 


Males Females Total Males Females Total 








1.5 3.0 2.2 
4.2 13.0 8.5 
1.0 25.6 18.1 
46.7 40.0 43.4 
101.2 101.3 101.3 
267.7. 155.4 208.4 
193.9 188.1 190.5 
574.6 215.7 363.2 
226.0 311.5 278.7 





13.0 12.8 12.9 
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With but two exceptions the rates of first admissions increased 
steadily with age. At 35 to 39 years there was a minimum rate of 2.2 
per 100,000 population. The rate increased to a maximum of 363.2 at 
70 to 74 years. Among males the rates increased from 1.5 at 35 to 39 
years to 574.6 at 70 to 74 years. Among females there was a steady 
rise from a minimum rate of 3.0 at 35 to 39 years to a maximum of 
311.5 at 75 years and over. The rates cannot be considered reliable, 
however, at 75 years and over. 

These rates are compared with corresponding rates for the white 
population in Table Io. 


TABLE to 


Average Annual Rates of First Admissions With Psychoses With 
Cerebral Arteriosclerosis to All Institutions for Patients With 
Mental Disease in the State of New York, by Age Groups, 
per 100,000 Corresponding General Population, During 
the Fiscal Years 1929 to 1931, Inclusive, With 
Ratios of the Corresponding Rates 





AVERAGE ANNUAL RATE RATIO OF RATE OF FIRST 
AGE AVERAGE ANNUAL BATE og FIRST ADMISSIONS ADMISSIONS AMONG 
(Years) ee geicnraarcogeg AMONG THE WHITE NEGROES TO THAT OF THE 
ae Se POPULATIONS WHITE POPULATION 





Males Females Total Males Females Total Males Females Totd 





1.5 3.0 0.3 15.0 
4.2 13.0 ' 2.1 4 3.2 
25.6 5.1 " 28 

40.0 ; 13.7 3.1 

101.3 31.3 2.8 

155.4 476 4.1 

188.1 66.8 1.9 

215.7 83.9 3.9 


75 and over 311.5 102.2 1.3 
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Among the white population the rates of first admission rose stead- 
ily with advancing age. At each age interval, however, the negro rate 
was well in excess of the corresponding rate in the white population. 
It may be noted that there is a tendency for the excess of the negro rate 
to decrease with age. In general too, the female ratio exceeds that of 
the males. 

Since arteriosclerotic disorders are relatively infrequent under 45 
years of age, it is necessary to consider the age distribution, precisely as 
in the case of the senile psychoses. Standardized rates are therefore 
presented in Table 11. The standard population is again that of the 
State of New York, aged 45 years and over on April 1, 1930. 


TABLE 11 


Average Annual Rates of First Admissions With Psychoses With 
Cerebral Arteriosclerosis, to All Institutions for Mental Disease 
in the State of New York, Among Negroes and Whites 
During the Three Fiscal Years Ended June 30, 1931 





MALES FEMALES TOTAL 


Stand- Stand- Stand- 
Crude ardized Crude ardized Crude ardized 








Negro (A) 13.041.7 131.90%14.2 128241.7 101.5123 12.9+1.2 119.6+09.5 


White (B) 11.6%03 47.2% 12 88203 328+ 1.0 10.2+02 41.1+08 





Ratio of 
(A) to (B) ; 28 1.5 3.1 1.3 2.9 





The standardized rates of first admissions were 119.6 + 9.5 and 
41.1 + 08 for negroes and whites, respectively, a ratio of 2.9 to I, a 
disparity considerably greater than that indicated by the crude rates. 
Among males the standardized rates were 131.9 + 14.2 and 47.2 + 1.2 
for negroes and whites, respectively, the former being in excess in the 
ratio of 2.8 to 1. Among females, the rates were 101.5 + 12.3 and 
32.8 + 1.0 for negroes and whites, respectively, a ratio of 3.1 to I. 

It is interesting also to compare the relative prevalence of psychoses 
with cerebral arteriosclerosis with senile psychoses on the basis of 
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standardized rates of first admission. Among negroes the rate of first 
admissions with psychoses with cerebral arteriosclerosis exceeded that 
for the senile psychoses in the ratio of 2.3 to 1. Among whites the 
corresponding ratio was 1.5 to 1. The relative excess was much greater 
among males, among whom the ratios of the two rates were 3.7 to I 
and 2.0 to I among negroes and whites, respectively. Among females, 
the corresponding ratios were only 1.8 to 1 and 1.2 to 1 for negroes and 
whites, respectively. 


GENERAL PARALYSIS 


It is well-known that there is an excessive prevalence of syphilitic 
disorders among negroes. One important consequence is the high rate 
of general paralysis among them. During the three years ended June 
30, 1931 there were 306 negro first admissions with general paralysis, 
of whom 218 were males and 88 females. The average annual rate of 
first admissions was 25.0 + 1.7 per 100,000 population. Males and fe- 
males had first admission rates of 36.9 + 2.9 and 13.9 + I.7, respec- 
tively. Among the white population of the State of New York there 
were 2,524 first admissions with general paralysis in the same period, 
an average annual first admission rate of 7.0 + 0.2 per 100,000 popula- 
tion. The negro rate was therefore in excess in the ratio of 3.6 to I. 
Males and females in the white population had first admission rates of 
II.I + 0.3 and 2.8 + 0.1, respectively. The corresponding negro rates 
were in excess in the ratios of 3.3 to I and 5.0 to I, respectively. 

The age distribution of the negro first admissions with general 
paralysis is shown in Table 12, together with rates of first admission. 

At 15 to 19 years there was an average annual rate of first admis- 
sion of 2.5 per 100,000 general negro population. The rate rose steadily 
to a maximum of 93.5 at 55 to 59 years and then declined. Males 
showed a similar trend, the rate rising from 2.8 at 15 to I9 years to 
147.9 at 55 to 59 years, and then decreasing to 48.5 at 65 to 69 years. 
Owing to the small total admissions among the females the rates 
fluctuated irregularly after 50 years. Prior to that period, however, 
the rate grew from a minimum of 2.2 at 15 to 19 years to 39.8 at 45 
to 49 years. 

Corresponding rates for the white population are shown in Table 13. 

Owing to the greater number of first admissions the rates among the 
whites are more stable than those of the negroes, and the trends are 
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TABLE 12 


Ages of Negro First Admissions With General Paralysis to All Institu- 
tions for Patients With Mental Disease in the State of New York 
During the Fiscal Years 1929 to 1931, Inclusive, and Average 
Annual Rates of First Admissions per 100,000 General 
Negro Population 





AVERAGE ANNUAL RATE 
PER 100,000 GENERAL 


NUMBER OF FIRST 
AGE ADMISSIONS 


(Years) POPULATION 





Males Females Total Males Females Total 





28 ‘ 2.5 
8.0 Y 4.9 
14.5 . 12.0 
33.8 . 23.8 
57-4 43-9 
79.5 
106.9 
118.9 
147.9 
66.9 
48.5 
89.5 





306 36.9 





clear-cut. There was a minimum rate of 0.4 per 100,000 population at 
15 to 19 years. The rate rose steadily to a maximum of 18.9 at 40 to 
44 years and then declined without interruption to a minimum of 2.3 at 
70 years and over. Males and females showed similar trends. Among 
the former there was a minimum of 0.4 at 15 to 19 years, a maximum of 
29.3 at 40 to 44 and a subsequent decline to a rate of 4.2 at 70 years and 
over. The rates among the females were at a lower level, reaching a 
maximum of 7.5 at 40 to 44 years, and declining thereafter to 0.7 at 
70 years and over. 





HUMAN BIOLOGY 
TABLE 13 


Average Annual Rates of First Admissions With General Paralysis to 
All Institutions for Patients With Mental Disease in the State of 
New York, by Age Groups, per 100,000 Corresponding 
General Population, During the Fiscal Years 1929 
to 1931, Inclusive, With Ratios of the 
Corresponding Rates 





AVERAGE ANNUAL RATE AVERAGE ANNUAL RATE RATIO OF RATE OF FIRST 
AGE OF FIRST ADMISSIONS OF FIRST ADMISSIONS ADMISSIONS AMONG 
(Years) AMONG NEGROES AMONG THE WHITE NEGROES TO THAT OF THE 
POPULATION WHITE POPULATION 





Males Females Total Males Females Total Males Females Total 





2.5 0.4 0.4 0.4 7.0 

4.9 1.0 0.7 08 8.0 
12.0 4.5 2.0 3.3 3.2 
23.8 37 9.0 2.4 
43.9 6.4 15.5 2.4 
54.4 . 7.5 18.9 2.7 
73.9 Y 6.8 18.2 3.7 
738 3 5.5 16.5 4.4 
93-5 . 5.2 12.9 7.1 
44.2 3.5 10.1 3.9 
60.2 2.5 68 4.2 
53-3 . 0.7 2.3 21.3 





The ratios of the negro and white rates at corresponding ages are 
also shown in Table 13. There appears to be a tendency, especially 
among the males, for the ratios to decrease through the third decade, 
and to increase thereafter, through the fifth decade. The female ratio 
is constantly in excess of the male ratio beginning with the interval 25 
to 29 years. 

Taking into consideration the age differences between the two popu- 
lations, standardized rates of first admission are shown in Table 14. 
The standard population was taken as that of the general population of 
the State of New York, aged 15 years and over as shown by the Federal 
census of April I, 1930. 
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TABLE 14 


Average Annual Rates of First Admissions with General Paralysis, to 
All Institutions for Mental Disease in the State of New York, 
Among Negroes and Whites During the Three Fiscal Years 
Ended June 30, 1931 





MALES FEMALES TOTAL 
Crude Standardized Crude Standardized Crude Standardized 








Negro (A) ... 36.0%2.9 54.82%4.0 13.92%1.7 21.2+2.4 25.0£1.7 37.9423 


White (B) .... 1n1+0.3 14.9%04 28t01 38+02 7.0+02 9.30.2 





Ratio of (A) 
5.0 5.6 3.6 4.1 





Negroes and whites had standardized rates of first admissions of 
37-9 + 2.3 and 9.3 + 0.2 per 100,000 population, respectively, the former 
being in excess in the ratio of 4.1 to 1, compared with a ratio of 3.6 to 
I on the basis of ‘crude’ rates. Among males the corresponding rates 
were 54.8 + 4.0 and 14.9 + 0.4, a ratio of 3.7 to 1. Female negroes had 


a rate of 21.2 + 2.4, compared with a rate of 3.8+ 0.2 among white 
females, a ratio of 5.6 to I. 


PSYCHOSES WITH CEREBRAL SYPHILIS 


In close relation to general paralysis, we may consider psychoses 
associated with cerebral syphilis. Among negroes there were 60 such 
first admissions in the three years included in this study, of whom 36 
were males and 24, females. The average annual rate of first admissions 
was 4.9 + 0.7 per 100,000 population. Males and females had corre- 
sponding rates of 6.1 + 1.2 and 3.80.9. Standardized rates for the 
negroes, together with both crude and standardized rates for the white 
population are shown in Table 15. The standard population is the same 
as in the case of general paralysis. 

Negroes had a standardized rate of first admission of 7.6 + 1.0 per 
100,000 population, compared with a rate of 0.90.1 among whites, 
a ratio cf 8.4 to I, an appreciable increase over the ratio of 7.0 to I 
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TABLE 15 


Average Annual Rates of First Admissions with Cerebral Syphilis, to 
All Institutions for Mental Disease in the State of New York, 
Among Negroes and Whites During the Three Fiscal Years 
Ended June 30, 1931 





MALES FEMALES TOTAL 
Crude Standardized Crude Standardized Crude Standardized 








Negro (A) ... 6.1%12 lt02¢1.7 38209 5.1%1.2 4.9407 7.6+1.0 


White (B) .... 1ot0.r 13t01 O4+01 O5t01 0.7401 090.1 





Ratio of (A) 
9.5 . 7.0 8.4 





provided by the crude rates. Among males the standardized rates were 
10.2 + 1.7 and 1.3 + 0.1 for negroes and whites, respectively, a ratio 
of 7.8 to 1. Among females the standardized rate of 5.1 + 1.2 among 
negroes exceeded that of 0.5 + 0.1 among whites in the ratio of 10.2 
to I. 

The high first admission rates among negroes for both general pa- 
ralysis and psychoses with cerebral syphilis, and their great relative ex- 
cesses over the corresponding rates among whites, are eloquent indica- 
tions of the necessity of the control of syphilis among the former. Con- 
trol of syphilis is essentially a problem of the restriction of illicit sex 
behavior. Without minimizing the difficulties of this aspect of social 
control, one may yet feel that there is room for a program of preven- 
tion. For with facilities for prompt diagnosis and with known thera- 
peutic procedures, there is no need for syphilitic infections to grow to 
a stage resulting in mental and nervous breakdown. 


ALCOHOLIC PSYCHOSES 


During the three years ended June 30, 1931, there were 184 first 
admissions with alcoholic psychoses among negroes, of whom 133 were 
males and 51, females. The average annual rate of first admission was 
15.I + 1.3 per 100,000 population. Males and females had correspond- 
ing rates of 22.5 + 2.3 and 8.1 + 1.3, respectively. Among the white 
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population there were 1,572 first admissions with alcoholic psychoses 
of whom 1,336 were males and 236 females. The average annual rate 
of first admissions among whites was 4.3 + 0.1; the negro rate exceeded 
this in the ratio of 3.5 to 1. White males and females had average an- 
nual rates of 7.3 + 0.2 and 1.3 + 0.1, respectively. Compared to these 
the corresponding negro rates were in excess in the ratios of 3.1 to I 
and 6.2 to I respectively. 

The age distribution of the negro first admissions, together with 
corresponding rates of first admission, are shown in Table 16. 


TABLE 16 


Ages of Negro First Admissions with Alcoholic Psychoses to All 
Institutions for Patients with Mental Disease in the State of 
New York During the Fiscal Years 1929 to 1931, 
Inclusive, and Average Annual Rates of First 
Admissions Per 100,000 General 
Negro Population 





AVERAGE ANNUAL RATE PER 
100,000 ANNUAL ADMISSIONS 


NUMBER OF ADMISSIONS 





Males Females Total Males Females Total 





8.0 5.0 
18.1 5.4 
29.8 12.3 
35.3 22.6 
43-9 17.4 
74.0 11.4 
34.0 17.8 
31.1 15.6 


bah ONOUMA 





SI 184 2 8.1 





At 20 to 24 years there was an average annual rate of 6.3 per 100,- 
000 population. The rate increased steadily to 43.2 at 45 to 49 years, 
and then decreased to 16.2 at 60 years and over. Among males the rate 
increased from 8.0 at 20 to 24 years to 74.0 at 45 to 49 years. The rate 
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decreased thereafter. The female rates were much lower than those of 
the males. They rose from a minimum of 5.0 at 20 to 24 years to a 
maximum of 22.6 at 35 to 39 years. 

Corresponding rates for the white population are shown in Table 17. 


TABLE 17 


Average Annual Rates of First Admissions with Alcoholic Psychoses 
to All Institutions for Patients With Mental Disease in the State 
of New York, by Age Groups, per 100,000 Corresponding 
General Population, During the Fiscal Years 1929 to 1931, 
Inclusive, With Ratios of the Corresponding Rates 





AVERAGE ANNUAL RATE AVERAGE ANNUAL RATE PATIO OF RATE OF FIRST 

OF FIRST ADMISSIONS OF FIRST aDMIssions “ADMISSIONS AMONG 

as AMONG THE NEGRO AMONG THE wHiTe =GROES TO THAT OF 
(Years) cere. sites sepunaeen THE —_ POPULA- 





Males Females Total Males Females Total Males Females Total 





8.0 5.0 6.3 ‘ . 0.7 7.3 25.0 9.0 

18.1 5.4 11.4 ’ 2.2 45 10.8 52 

290.8 12.3 21.0 ; F 5.1 3.3 10.3 4.1 

35.3 22.6 29.1 ; 7.6 28 10.8 3.8 

43.9 17.4 30.9 t 11.2 2.5 3.9 2.8 

74.0 11.4 43.2 12.0 3.8 2.7 3.6 

34.0 17.8 26.0 . 10.3 2.0 5.9 2.5 

15.6 23.4 q III 1.6 5.0 2.1 

60 and over 37.3 xe 16.2 ’ 5.1 4.0 Fe 3.2 





The general trend is similar to that among negroes. There was an 
increase from a rate of 0.7 at 20 to 24 years to a maximum of 12.0 at 
45 to 49 years, and a decrease thereafter to a rate of 5.1 at 60 years 
and over. Among males the rate rose from 1.1 at 20 to 24 years to 19.3 
at 45 to 49. Among females there was a steady growth to a maximum 
of 4.5 at 40 to 44 years and a subsequent decline to a rate of 1.2 at 60 
years and over. 
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The ratios of the corresponding rates among negroes and whites are 
also shown in Table 17. There is a generally downward trend in the 
ratios, beginning with maxima at the younger age levels. It is also im- 
portant to note that the female ratio is generally markedly in excess of 
the male ratio. In other words, as in the case of the syphilitic disorders 
there is an excessive tainting with alcoholic psychoses among negro fe- 
males in comparison with corresponding results for white females. 

Standardized rates for the two populations are shown in Table 
18. The population used as standard is that of the State of New 
York aged 20 years and over, as shown by the Federal census of 


April 1, 1930. 
TABLE 18 


Average Annual Rates of First Admissions with Alcoholic Psychoses, 
to All Institutions For Mental Disease in the State of New York, 
Among Negroes and Whites During the Three Fiscal Years 
Ended June 30, 1931 





MALES FEMALES TOTAL 
Crude Standardized Crude Standardized Crude Standardized 








Negro (A) ... 22.5%2.3 33.3%3.3 811.3 I1.441.9 I5.1$1.3 22.2+1.9 


White (B) ... 7.3402 1I11%04 1.3401 2.0+02 4320.1 6.50.2 





Ratio of (A) 
3.0 6.2 5.7 3.5 3.4 





Negroes had a standardized rate of first admissions of 22.2 + 1.9 
per 100,000 population, compared with a rate of 6.5 + 0.2 among the 
whites. The two rates are in the ratio of 3.4 to 1. Adjustment for age 
differences thus reduced slightly the relative excess of the negro rate. 
Among males the standardized rates were 33.3 + 3.3 and I1.1 +04 
for negroes and whites, respectively, a ratio of 3.0 to 1. Among females 
the negro rate exceeded the white rate in the ratio of 5.7 to 1, the 
corresponding standardized rates being 11.4+1.9 and 20+0.2, 
respectively. 
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These statistical results clearly indicate that alcoholism as a social 
problem among negroes is second only to syphilis. There is urgent need 
for the control of the evil, but proper action is evidently linked up with 
a complete program for the improvement of social and living condi- 
tions among negroes. 


MANIC-DEPRESSIVE PSYCHOSES 


During the three years ended June 30, 1931, there were 213 negro 
first admissions with manic-depressive psychoses. Of these 77 were 
males and 136, females. The average annual rate of first admission was 
17.4 + 1.4, per 100,000 population. Males and females among negroes 
had corresponding rates of 13.0+ 1.7 and 21.5 + 2.2, respectively. 
During the same period there were 3,621 first admissions with manic- 
depressive psychoses among the white population of the State of New 


TABLE 19 


Ages of Negro First Admissions With Manic-Depressive Psychoses to 
All Institutions for Patients With Mental Disease in the State of 
New York During the Fiscal Years 1929 to 1931, Inclusive, 
and Average Annual Rates of First Admissions Per 
100,000 General Negro Population 





NUMBER OF ADMISSIONS & — ae a 


AGE 100,000 GENERAL POPULATION 
(Years) 





Males Females Total Males Females Total 





2.8 5.3 
22.5 39.3 
24.1 31.3 
15.7 26.1 
12.2 28.6 
20.6 30.2 
12.6 32.6 
14.0 22.7 
12.7 13.3 
10.4 ‘nit 





13.0 
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York, of whom 1,441 were males and 2,180, females. The average an- 
nual rate of first admissions among the white population was 10.0 + 0.2, 
per 100,000 population. The negro rate was therefore in excess in the 
ratio of 1.7 to 1. White males and white females had average annual 
rates of 7.90.2 and 12.1 + 0.3, respectively. These were exceeded 
by the corresponding negro rates in the ratios of 1.6 to 1 and 1.8 to 1, 
respectively. 

The age distribution of the negro first admissions, together with 
corresponding rates of first admission are shown in Table 19. 

The rates are unusually low at 10 to 14 years, but they probably are 
accidental fluctuations. At 15 to 19 years there was a rate of 32.0 per 
100,000 population. This was followed, on the whole, by a declining 
trend. Among negro males the rates fluctuated somewhat irregularly. 


TABLE 20 


Average Annual Rates of First Admissions with Manic-Depressive 
Psychoses to All Institutions for Patients With Mental Disease 
in the State of New York, by Age Groups, Per 100,000 
Corresponding General Population, During the Fiscal 
Years 1929 to 1931, Inclusive, with Ratios of 
the Corresponding Rates 





RATIO OF RATE OF FIRST 
ADMISSIONS AMONG 
NEGROES TO THAT OF 
THE WHITE POPULA- 
TION 


AVERAGE ANNUAL RATE AVERAGE ANNUAL RATE 

OF FIRST ADMISSIONS OF FIRST ADMISSIONS 

AMONG THE NEGRO AMONG THE WHITE 
POPULATION POPULATION 





Males Females Total Males Females Total Males Females Total 





39.3 32.0 6.3 10.2 8.3 3.6 3.9 3.9 
31.3 28.1 13.1 16.9 15.1 1.8 1.9 1.9 
26.1 21.2 9.5 19.6 14.6 1.7 1.3 1.5 
28.6 20.4 10.3 20.6 15.5 1.2 1.4 1.3 
30.2 25.3 11.4 20.9 16.0 1.8 1.4 1.6 
32.6 22.4 12.6 19.6 16.0 1.0 1.7 1.4 
22.7 18.1 11.9 14.5 1.2 1.3 1.2 
13.3 13.0 14.9 16.2 0.9 08 0.8 
55 and over 10.4 “hy 4.8 8.4 78 8.1 1.2 me 0.6 








502 HUMAN BIOLOGY 


Among females there was a downward trend between 15 to I9 years 
and 25 to 29 years inclusive, followed by a rising trend through 40 to 
44 years. Thereafter the rates declined. 

Corresponding rates are shown for the white population in Table 20. 

The rates fluctuate unevenly among the males, though there is on the 
whole, a rising trend between the intervals 25 to 29 years and 50 to 54 
years, inclusive. Among females the rates are more stable, and there is 
a rising trend from 15 to I9 years to 35 to 39 years, inclusive, fol- 
lowed by a downward trend culminating in a minimum at 55 years and 
over. As among the negroes, the females show higher rates of first ad- 
mission than males. 

The negro rates are compared with the white rates at corresponding 
ages in Table 20. From 10 to 14 years to 45 to 49 years inclusive, the 
negro rates are in excess of the white rates, though the excess appears 
to decline with advancing age. After 50 years, however, the white rate 
exceeds that of the negroes. 

Standardized rates of first admission are shown in Table 21. The 
standard population is that of the State of New York aged 15 years 
and over on April 1, 1930. 


TABLE 21 


Average Annual Rates of First Admissions with Manic-Depressive 
Psychoses, to All Institutions for Mental Disease in the State of 
New York, Among Negroes and Whites During the Three 
Fiscal Years Ended June 30, 1931 





MALES FEMALES TOTAL 
Crude Standardized Crude Standardized Crude Standardized 








Negro (A) ... 13.024#1.7 16.0422 21.5%2.2 24.1%26 17.441.4 20.01.7 


White (B) ... 7.902 10.6+0.3 12.1+0.3 16.340.4 10.0+0.2 13.303 





Ratio of (A) 
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Negroes had a standardized rate of 20.0 + 1.7 per 100,000 popula- 
tion, compared with a rate of 13.3 + 0.3 among the white population. 
These provide a ratio of 1.5 to 1, slightly less than that based upon 
the crude rates. Among males the standardized rates were 16.0 + 2.2 
and 10.6 + 0.3 for negroes and whites, respectively, a ratio of 1.5 
to 1. Among females the rates were 24.1 + 2.6 and 16.3 + 0.4 for ne- 
groes and whites, respectively, a ratio of 1.5 to I. 


DEMENTIA PRAECOX 


Among the negroes there were 543 first admissions with dementia 
praecox during the three years ended June 30, 1931, of whom 277 were 
males and 266 females. The average annual rate of first admissions was 
44.4 + 2.2 per 100,000 population. In the white population there were 
6,962 first admissions with dementia praecox, of whom 3,855 were 


TABLE 22 


Ages of Negro First Admissions with Dementia Praecox to All 
Institutions for Patients with Mental Disease in the State of 
New York During the Fiscal Years 1929 to 1931, 
Inclusive, and Average Annual Rates of First 
Admissions Per 100,000 General Negro Population 





AVERAGE ANNUAL RATE PER 
100,000 POPULATION 


Males Females Total Males Females Total 


NUMBER OF ADMISSIONS 








5-7 
47.9 
94.7 
80.8 
59.5 
57-4 
52.3 
30.2 
29.7 
17.3 





46.9 
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males and 3,107, females. The average annual rate of first admission 
was 19.2 + 0.3. The negro rate was therefore in excess in the ratio 
of 2.3 to 1. Males and females among the white population had rates 
of 21.2+0.4 and 17.2+0.4, respectively; the corresponding negro 
rates were in excess in the ratio of 2.2 to I and 2.4 to I, respectively. 

The age distribution of the negro first admissions with dementia 
praecox, together with rates of first admission, are shown in Table 22. 

The rate rose gradually to a maximum of 69.2 per 100,000 popu- 
lation at 30 to 34 years and declined thereafter to a rate of 23.9 at 55 
years and over. Among males the rate grew rapidly to a maximum of 
94.7 at 20 to 24 years, and then declined steadily to a minimum of 
17.3 at 55 years and over. The female rate reached a maximum of 79.1 


TABLE 23 


Average Annual Rates of First Admissions with Dementia Praecox to 
All Institutions for Patients With Mental Disease in the State of 
New York, by Age Groups, Per 100,000 Corresponding General 
Population, During the Fiscal Years 1929 to 1931, Inclusive, with 
Ratios of the Corresponding Rates 





AVERAGE ANNUAL RATE AVERAGE ANNUAL RATE RAGE OF BINS GF . 


OF FIRST ADMISSIONS OF FIRST ADMISSIONS ae ew 


AMONG THE NEGRO AMONG THE WHITE NEGROES TO THAT OF 


— POPULATION POPULATION THE WHITE POPULA- 


(Years) TION 





Males Females Total Males Females Total Males Females Total 





* ee 47.9 30.5 38.1 24.2 10.6 17.3 2.0 2.9 23 
Po 94.7 41.3 64.7 50.3 22.1 35.8 1.9 1.9 18 
25-20 ....- 80.8 53.2 66.3 48.7 27.2 37.8 ee 2.0 1.8 
a 59.5 79.1 60.2 37.3 31.7 34.5 1.6 2.5 2.0 
35-39 .«.... 574 573 S874 349 335 342 1.6 1.7 1.7 
ee arrrere 52.3 67.4 59.7 23.4 31.8 27.4 2.2 2.1 2.2 
45-49 ..... 30.2 68.2 48.8 18.8 25.9 22.3 1.6 2.6 2.2 
a 20.7 400 347 14.5 24.1 19.2 2.0 1.7 1.8 


55 and over 17.3 29.6 23.9 4.8 9.0 6.9 3.6 3.3 3.5 
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at 30 to 34 years, and then declined to a minimum of 29.6 at 55 years 
and over. It should be noted that under 30 years of age the male rate 
exceeded that of the females, thereafter the female rate was in excess 
with one minor exception. 

Corresponding rates for the white population are shown in Table 23. 

The general trends were similar to those among negroes. The rate 
rose to a maximum of 37.8 at 25 to 29 years and then declined steadily 
to a minimum of 6.9 at 55 years and over. Males and females showed 
similar trends, but among the former a maximum rate of 50.3 was 
reached at 20 to 24 years, whereas among females the maximum of 
33-5 was not reached until the interval 35 to 39 years. The male rates 
were in excess of those of the females up to 35 to 39 years, inclusive. 

Negro and white ratios of rates of first admissions at corresponding 
ages are shown in Table 23. 

The negro rate exceeds that of the whites in every interval. There 
appears to be a tendency for the ratio to decrease between the younger 
age levels and the thirties, and to increase thereafter. This is particu- 
larly evident among the males. 

Standardized rates of first admission for dementia praecox are 
shown in Table 24. The standard population is that of the State of 
New York, aged 15 years and over on April 1, 1930. 


TABLE 24 


Average Annual Rates of First Admissions with Dementia Praecox, to 
All Institutions for Mental Disease in the State of New York, 
among Negroes and Whites During the Three Fiscal Years 

Ended June 30, 1931 





MALES FEMALES TOTAL 
Crude Standardized Crude Standardized Crude Standardized 











Negro (A) ... 46.0%3.3 52.3%3.9 42.1%3.0 50.1%3.7 44.442.2 51.1+2.7 
White (B) ... 21.2404 28.5+0.5 17.2%0.4 23.205 19.2%0.3 25.7+0.4 
Ratio of (A) 


=: | eer 2.2 18 2.4 2.2 2.3 2.0 
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Negroes had a standardized rate of 51.1 + 2.7 per 100,000 popula- 
tion, compared with a rate of 25.7 + 0.4 among the white population, a 
ratio of 2.0 to 1. Standardization therefore reduced the negro excess in 
comparison with the ratio based upon crude rates. Among males, the 
rates were 52.3 + 3.9 and 28.5 + 0.5 for negroes and whites, respec- 
tively, a ratio of 1.8 to 1. Negro females, with a rate of 50.1 + 3.7, ex- 
ceeded the corresponding rate among white females in the ratio of 2.2 
to I. 


RATES OF MENTAL DISEASE IN THE NEGRO AND WHITE POPULATIONS OF 
NEW YORK CITY 


In addition to the age factor, it is necessary to consider the effect 
of environmental differences upon rates of mental disease. One im- 
portant difference arises from the uneven distribution of whites and ne- 
groes throughout the State of New York. Of the 12,150,293 whites 
enumerated on April 1, 1930, 6,587,225, or 54.2 per cent, were in New 
York City. Among the 412,814 negroes, on the other hand, 327,706, or 
79.4 per cent, lived in New York City. Furthermore 94.6 per cent 
of the negro population lived in urban areas, compared with only 83.2 
per cent of the whites. As it is known that rates of mental disease are 
higher in urban than in rural areas, and in particular are higher in 
New York City than in up-State New York, it is advisable to limit 
the comparison as far as possible to similar environments. Of course, 
size of population, or even density of population, is not the sole environ- 
mental influence. No one believes that the social and economic environ- 
ments in the negro sections of New York City are similar to those of 
the white population. But in the present stage of demographic statistics, 
it is impossible to refine the rates with respect to the more subtle en- 
vironmental influences. Limitation of the analysis to New York City 
is an approach, although an admittedly inadequate one, to the statistical 
control of environmental factors. 

During the three years ended June 30, 1931, there were 1,463 negro 
first admissions, and 14,737 white first admissions from New York City 
to institutions for mental disease. These are classified according to 
psychoses in Table 25. 

There are no essential differences in the relative distribution of psy- 
choses among the negro first admissions from New York City and those 
for all negroes, but this is due to the influence of the great mass of 
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negroes from the metropolitan area. The white population of New 
York City, on the other hand, has slightly higher average rates of first 
admissions than has the white population of the entire State. 

Standardized rates for both negroes and whites in New York City 
are summarized in Table 26. The standard populations are the same 
as those employed in obtaining corresponding standardized rates for the 
entire State. These rates may be compared directly with the corre- 
sponding standardized rates for the State of New York. 

The standardized rates of first admission for the negro and white 
populations of New York City were 233.3 + 6.5 and 104.3 + 1.0, re- 
spectively. Both indicate increases in comparison with the correspond- 
ing rates for the entire State, though in the case of the negroes the dif- 
ference is not statistically significant. The ratio of the negro rate to that 
of the white population of New York City was 2.2 to 1, compared with 
a ratio of 2.3 to 1 for the entire State. The reduction results from a 
relative decrease in the female ratio. 

The standardized rates of first admission among the negro pop- 
ulation of New York City exceed those of the negro population of the 
State in psychoses with cerebral arteriosclerosis, and general paralysis. 
They are practically equivalent in the alcoholic psychoses, manic-de- 
pressive psychoses, and dementia praecox. The New York City rate is 
lower in the senile psychoses, and in those with cerebral syphilis. The 
differences, however, cannot be considered statistically reliable. 

The white population of New York City has standardized rates in 
excess of those of the white population of the entire State in the senile 
psychoses, psychoses with cerebral arteriosclerosis, general paralysis, 
and dementia praecox. The rates are practically equivalent in psychoses 
with cerebral syphilis, alcoholic psychoses and manic-depressive psy- 
choses. 

Comparing the negro rates with those of the white population of 
New York City, we find that the former exceeds the latter in the senile 
psychoses in the ratio of 1.4 to I, a marked reduction from the ratio 
of 1.9 to 1 for the entire State. The reduction is especially marked 
among the females. In psychoses with cerebral arteriosclerosis there 
was a ratio of 2.8 to 1, slightly less than the corresponding ratio for the 
entire State. The syphilitic disorders are much more prevalent among 
the negroes of New York City, though the ratios of the negro and white 
populations are less than those for the State of New York as a whole. 
In the alcoholic psychoses there was a slight relative increase in the 
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ratio, due to an increase in the male negro rate. The ratios in the manic- 
depressive psychoses were practically equivalent in the State and in 
New York City, but in dementia praecox the ratio in New York City 
was less than that for the State. 

From these results it is evident that negroes have higher rates of 
mental disease than the white population, and that the excess is not due 
to age differences, nor to gross environmental differences, such as those 
between urban and rural dwellers. 

In connection with several of the preceding groups of psychoses, 
such as general paralysis and alcoholic psychoses, it is possible to offer 
explanations of the high rates of first admissions among negroes in 
terms of environmental factors. The presence of syphilis among negroes 
is often attributed to excesses arising from a supposedly more power- 
ful sex urge among them. But it is difficult to accept such a biological 
explanation of general paralysis, especially since the disease is so seldom 
reported among primitive negroes. It is far more reasonable to suppose 
that the sexual laxity which exists among great sections of American 
negroes is due in great part to their history rather than to their nature. 
This is clearly recognized by negroes themselves, and is well expressed 


in the following passage: 

It is true that much of the moral laxity which exists among us today arose out 
of slavery. It is due to a system which whipped women, which dispensed with 
the institution of marriage, which separated wives from their husbands and as- 
signed them to other men, which ruthlessly destroyed female virtue, and which 
made helpless women the abject tools of their masters. This is the correct ex- 
planation of our social status today, but to explain it is not to excuse it. (7) 


Undoubtedly the social forces set loose by such a system exist to-day 
in the form of a cultural lag, even though the original circumstances 
have altered. Living as urban negroes usually do, either in or on the 
outskirts of undesirable neighborhoods, there can be little doubt that 
their high rates of first admission with respect to general paralysis and 
alcoholic psychoses can be related, in large part, to deleterious social 
surroundings. 

It is difficult, however, to explain dementia praecox and the manic- 
depressive psychoses in terms of purely environmental factors, though 
it is sometimes asserted that the change from the warm climate of the 
south to the rigorous winter of the north does facilitate a mental break- 
down. There probably is a less stable, more emotional make-up among 
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negroes than whites. Negro music, as seen in spirituals, blues, and jazz, 
clearly points to such characteristics. Given such emotional instability, 
it is likely that there is a fruitful ground for functional mental dis- 
orders. 


SUMMARY 


1. The negro population of the State of New York had an average 
annual rate of first admissions to all institutions for mental disease of 
150.6 per 100,000 negro population during the three fiscal years ended 
June 30, 1931. This exceeded the corresponding rate among the white 
population in the ratio of 2.0 to I. 

2. Dementia praecox was the leading psychosis among negroes, ac- 
counting for 29.5 per cent of all the first admissions and providing a 
rate of 44.4 per 100,000 population. 

3. General paralysis ranked second among negroes, and fourth 
among the white population, including 16.6 and 9.4 per cent, respectively 
of the total first admissions. The rates of first admission were 25.0 for 
negroes and 7.0 for the white population, a ratio of 3.6 to I. 

4. The manic-depressive psychoses ranked third in frequency among 
both racial groups, but the negroes had a rate of first admission of 17.4, 
the whites 10.0, a ratio of 1.7 to I. 

5. The alcoholic psychoses ranked fourth among the negroes, but 
sixth among the white population. The corresponding rates were 15.1 
and 4.3, respectively, a ratio of 3.5 to I. 

6. Psychoses with cerebral syphilis have low rates of first admis- 
sion, but they are of interest because of the great excess of the negro 
rate over the white rate. 

7. The lowest rates among negroes are found in the psychoneu- 
roses and neuroses, paranoia or paranoic conditions, involution melan- 
cholia, psychoses due to drugs, and pellagra. 

8. In all the major psychoses, except the senile psychoses, the negro 
population has higher rates of first admission than the white popula- 
tion. The lower rate in the senile psychoses is due to the favorable age 
distribution of the negroes. When standardized, negroes have a higher 
rate than whites. 

g. There are sex differences as follows: Negro males have higher 
rates than negro females in general paralysis, psychoses with cerebral 
syphilis, and alcoholic psychoses. They also have higher rates of de- 
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mentia praecox, though the difference is not statistically significant. 
Negro females have higher rates in the senile psychoses, and manic-de- 
pressive psychoses. 

10. On the basis of standardized rates of first admission, the great- 
est discrepancy between negroes and whites is found in psychoses with 
cerebral syphilis, the negro rate exceeding that of the whites in the 
ratio of 8.4 to 1. General paralysis followed, the ratio of the corre- 
sponding rates being 4.1 to 1. In the alcoholic psychoses, the negro rate 
is in excess in the ratio of 3.4 to 1. The lowest ratio among the major 
psychoses occurs in the manic-depressive psychoses, the negro rate 
being in excess in the ratio of 1.5 to 1. In dementia praecox the corre- 
sponding ratio is 2.0 to I. 

11. The ratio of the corresponding rates in the major psychoses is 
generally greater among females than males. It is especially high in 
psychoses with cerebral syphilis, the negro female rate exceeding that 
of the female white population in the ratio of 10.2 to 1. In the alcoholic 
psychoses and in general paralysis the corresponding ratios are 5.7 to I 
and 5.6 to I, respectively. 

12. The relative order of the rates of first admission is not seriously 
affected, when they are based upon admissions from New York City. 

13. The negro population and the negro insane are younger than the 
corresponding white populations. 

14. Due to their inferior economic status, negroes have a low rate 
of first admission to private institutions for mental disease. 

15. Negroes, however, have much higher rates of first admission to © 
State hospitals for the criminal insane, exceeding the rate of the white 
population in the ratio of 4.5 to I. 
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A STATIONARY POPULATION 
(A STUDY OF IOWA POPULATION) 


BY BERNARD D. KARPINOS 
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THE PROBLEM 


==]. IS a well-established fact that an excess of births over 
==) deaths and a birth-rate relatively high with respect to the 
ij death-rate are not altogether indicative of a population’s 
= reproductive vitality. In fact, great caution should be ex- 
ercised in accepting any assertion as to the future rate of a population’s 
increase based on the current birth- and death-rates. These are chang- 
ing factors affected not only by the fecundity of the women but also 
by the age-composition of the population. A preponderance of persons 
in the middle age groups at which fertility rates are high and mortality 
rates low, will result logically in a large number of births and a high 
birth-rate’ and correspondingly a small number of deaths and a low 
death-rate, though the fecundity in itself of the female population may 
not be sufficient for the population to maintain itself. The age-comp- 
osition in such a case is favorable for high and rapid increase, the 
fertility-deficiency — if there is such — is overwhelmed by the excess 
in the more potent reproductive ages. 

Births and birth-rates are a function not only of fecundity per se 
but also of the age-composition of the population. Birth-rates and death- 
rates go in such cases hand in hand in enhancing the “crude” natural 
increase of a population, as measured by the excess of the birth-rate 
over the death-rate. These age-composition factors that are responsible 
for such conditions will, however, sooner or later fade out and an 
opposite trend will start: the birth-rate will drop, the death-rate will 
rise, and the present increase may turn out to be no increase at all. 


* Birth-rate shows the number of births (exclusive of still-births) per 1,000 
population; death-rate gives the number of deaths per 1,000 population. 
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A point in question rises : what could be responsible for this so-called 
preponderance of persons in the middle age-groups of a population? 
Several sources have been pointed out. 

First, immigration that has brought many young people, increased 
the percentage in the reproductive age-groups. Such a state of affairs 
has been actual in the United States,? and in the state of Iowa from 
1840 to 1870. (Compare the age-pyramids of 1880 with that of 1930, 
Figure 6.) 

A second source of the present high percentage of persons in the 
middle years of life is the high birth-rate of past generations. The 
fathers and mothers of today are the progeny of generations when 
large families were the rule. This folkway, however, no longer exists: 
changes in the reproductive habits of the American population have 
taken place.* 

A third source, though a less immediately obvious one, is the recent 
rapid fall in birth-rates and in the number of births. When the birth- 
rates are falling the new generations are smaller in number as compared 
with those of their predecessors, and thus give rise to a higher propor- 
tion in the middle age-groups, covering up the inherent trend. But birth- 
rates cannot continue to decline indefinitely; sooner or later they will 
become stabilized, as will be shown. 

Evidently, this last source of high proportionality in the more 
reproductive age-groups, with respect to the total population, will 
eventually also be cut off and, if we assume that no new immigration 
will take place, we will have a shift in the age-composition of the popu- 
lation. The swollen reproductive age-groups will be the older ages; the 
population will grow old. 

With these sources vanished, the proportion in the reproductive age- 
groups will decrease ; the birth-rate therefore will decline, and the death- 
rate will rise, even though there will prevail the same present fecundity 
of women and the same mortality. 


*Louis I. Dublin, and Alfred J. Lotka, “On the True Rate of Natural 
Increase,” Journal of American Statistical Association, 20 (1925), 305-307. 

* Louis I. Dublin, “Birth Control What It Is Doing To American Population,” 
Forum, 86 (1931), 270-275. 
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It was proved by Sharpe and Lotka* that with a fixed rate of procreation 
(maternity frequencies)* at every age of life, and with a fixed life curve (life 
table) the irregularities in the age-composition (providing no immigration or 
emigration occurs) will eventually be smoothed out and the population will 
settle at a stable age-distribution. The natural rate of increase will then become 
constant; it will be the so-called stabilized or standardized rate of increase, its 
“true” rate. There will be a considerable difference between the prevailing birth- 
and death-rates and those expected when a population has outgrown the irregular- 
ities of its own age-composition. It was shown by Dublin and Lotka® in a paper 
on the true natural increase of the population of the United States that when 
due allowances have been made for the adjustment of the age-distribution, the 
adjusted birth-rate of the white population of the United States for 1920 was 
20.9 instead of 23.4 and the death-rate 15.4 instead of 12.4 as recorded in the 
birth statistics. This assumed the same fecundity of women and the same mortality. 
The birth- and death-rates that prevailed at that time gave a crude natural 
increase of 11 per thousand per annum (23.4 — 12.4) while the adjusted rates 
showed an increase of only 5.5 per thousand per annum (20.9 — 15.4), a decline 
of exactly 50 per cent, as compared with the crude rates. 

In a later paper, the same authors, writing on the same subject,’ revised 
their figures on the basis of more recent data — in the meantime the fecundity 
has fallen materially — and proved that when due corrections are made for the 
departures of the age-distribution, the birth-rate for the white population of the 
United States for the year 1928 was 17.3 and the death-rate 15.6, as against the 
reported figures of 19.4 and 11.6 respectively. The true increase was 1.7 per 
thousand (17.3 — 15.6), as against the observed increase of 7.8 (19.4 — 11.6) 
making only 22 per cent, approximately, of the crude increase.* 


*F. R. Sharpe, and Alfred J. Lotka, “A Problem of Age Distribution,” London, 
Edinburgh and Dublin Philosophical Magazine and Journal of Science, 21, Sixth 
Series, (January-June, 1911), 435-438. See also: Alfred J. Lotka, Elements of 
Physical Biology, Williams and Wilkins Company, 1925, 110-118. 

* Maternity frequencies, as called by Dublin and Lotka, correspond to the 
specific fertilities in Kuczynski’s terminology (the meaning of the terms will 
be explained later). 

* Louis I. Dublin, and Alfred J. Lotka, “On the True Rate of Natural Increase,” 
Journal of the American Statistical Association, 20 (1925), 327-329. 

"Louis I. Dublin, and Alfred J. Lotka, “The True Rate of Natural Increase 
of the Population of the United States,” Metron, 8 (1930), 107-1109. 

* These revised data were computed by Dublin and Lotka on the basis of the 
recent birth-rates; the population, however, was interpolated from the 1920 
Census, as the 1930 Census was not published at that time (see: Metron, June 
15, 1930, p. 110, Table 2). The true rate would be lower were it recalculated 
on the basis of 1930 data. In fact, it would be only slightly higher than the one 
computed for Iowa (from a study by the author). 
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It is with these diagnosed points in mind that this study was 
undertaken for the population of the state of Iowa, a typical agricultural 
state in the Midwest of the United States.* Its purpose was, broadly 
speaking, a prognosis of the probable course of Iowa’s population. In 
detail, its objectives were the following: (1) To calculate, on the basis 
of the latest available birth-statistics, the so-called specific fertility- 
rates (maternity frequencies), eliminating thus the effects of the 
“abnormal” age-composition; (2) To find the constant rate at which 
the population will increase or decrease when it becomes stabilized ; 
namely, when the irregularities of the age-distribution are smoothed out. 
It is the computation of r as designated by Dublin and Lotka in their 
studies that we have in mind; (3) To determine the age-composition of 
the population when stabilized; (4) To discover when this stabilization 
point will be reached; (5) To follow up the growth of the total popu- 
lation as well as of its separate age-groups; (6) To trace the move- 
ments of births and deaths, and birth- and death-rates ; (7) To point out 
the changes that will take place in the age-distribution of the population. 

As a starting point for this study, the year 1929 was taken — the 
latest year for which the necessary data of births classified by age of 
mother were published. The following assumptions were made: (1) 
All births and deaths in the state were registered; (2) the enumeration 
of the population as given by the 1930 Census is complete; (3) the 
fertility rates as found for 1929 will continue in the future; and (4) 
no immigration or emigration will occur. 


SPECIFIC FERTILITY RATES 


It was shown above that the birth-rate is not an adequate measure 
of a population’s vitality. If in a population the percentage of women 
of child-bearing age is large, it was argued, the birth-rate is likely to 
be high even if fertilities are low, whereas a population with a smaller 
percentage of women in the child-bearing age will show a low birth- 
rate although the fertilities may be large. To correct this misleading 


* The rural population of this state made up, according to the 1930 Census, 
above 60 per cent of the entire population. The Census classifies as “rural” those 
population places that count less than 2,500; from 2,500 and above they are called 
urban. However, Iowa includes only one city above 100,000, and 9 cities of 25,000 
to 100,000, that comprise together a population of 544,000, making up 22 per cent 
of the population. It seems that, from the sociological point of view, 78 per cent 
of the population could be called rural. 
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index, it is essential to compute the so-called fertility rates in Kuczynski’s 
terminology,’® or maternity frequencies in Dublin and Lotka’s term- 
inology, by relating the number of children borne by mothers of a 
specific age to the total female population of that age. The specific 
fertility rates are generally computed on a quinquennial basis. 

The procedure of calculation is a simple one. The Birth, Stillbirth 
and Infant Mortality Statistics, published by the United States Bureau 
of the Census, provide a classification of births by age of mother.” 
Thus, in 1929, 8 daughters were born to mothers of the age-group 
10-to-14, 2038 daughters to the age-group of 15-to-19 and so on. From 
the census we find how many females lived at this age-group in that 
particular year.** Each number of births is divided by the female popu- 
lation of its corresponding age-group and the resultant multiplied by 
100,000, getting thus the number of females born per 100,000 females 
of that specific age-group. The specific fertility was found to be 7 for 
the quinquennial age-group 10-to-14; 1,863 for the age-group 15-to-19 
and so on. The highest specific fertilities are those of the age-groups 
20-to-29, and that is the reason why changes, however slight, in the 
per cent compositions of these groups produce noticeable changes in 
the birth-rate. By this procedure the computation of the fertility-rates 
is reduced to one basis, and the age-composition factors are thus ruled 
out. 

The total fertility rate for Iowa in 1929 was 110,580, namely 
100,000 mothers starting life together are replaced within a generation 
by 110,580 potential mothers provided none of the present mothers dies 
before reaching the child bearing age or while passing through that 
age. But in reality, of the 100,000 females born only 93,817 reach the 
age of 12.5 and their number is reduced to 93,154 at the age of 17.5, 
92,177 at 22.5, etc.’* Obviously if 100,000 females give birth to 1,863 
daughters at the age of 17.5, then the 93,154 females who remain of 
the 100,000 that started life together, bear 1,735 daughters (1,863 x 
.93154); the 92,177 females at 22.5 bear 5,249 daughters (5,695 x 
.92177) and so on. 


*” See: Kuczynski, Robert R., The Balance of Births and Deaths, Macmillan 
Company, New York, 1928, pp. 16-39. Also by the same author: Fertility and 
Reproduction, Falcon Press, 1932. 

™ See Table 1. 

“The female population in Iowa for 1929 was interpolated from the 1930 
Census, on an arithmetical basis. 

** See Table 2, column 3. 





STATIONARY POPULATION 
TABLE 1* 


Quinquennial Fertility Rates of Iowa Population, 1929 





MATERNITY 
FREQUENCY 
FEMALE DAUGHTERS m(a) 
POPULATION BORN IN (DAUGHTERS 
IN 1929 1929 ONLY) 
PER 100,000 
FEMALES 


4= (3:2) 





114,954 7 
100,414 1,863 
100,086 5,695 
90,082 5,926 
86,587 4,437 
86,193 2,954 
76,518 1,107 
69,038 125 
60,582 2 
22,116 

x 5 





110,580 





*Column 2 gives the numbers of females at different age-groups for the 
child-bearing period, namely from 10 to 54, in 1929. These were interpolated 
on an arithmetic basis from the 1930 Census for 9 months back, as the birth 
statistics are reported for July (1929), and the 1930 Census was taken in 
April (1930). 

Column 3 shows the number of female births by age of mother. Thus, 8 
daughters were born to mothers of the 10-to-14 age-group, or 2,038 to the 
15-to-19 group. The data were adopted from Birth, Stillbirth and Infant Mortality 
Statistics for 1929, p. 187. Our data as given in column 3 differ slightly from 
those given in the Birth Statistics (p. 187) for we distributed among the 
different groups the 64 unknown female births. 

Every number of births of a specific age-group is divided by the total number 
of females in that age-group, and the resultant multiplied by 100,000. Thus, we 
find how many daughters are born to 100,000 females of that group. According 
to the statistics, 5,700 daughters were born to the 20-to-24 group which counted 
100,086 females, consequently 5,695 daughters are born per 100,000 females of 
that group (5,700/100,086 x 100,000). 

These are the specific fertility rates, as tabulated in column 4. The sum of all 
the separate specific fertilities makes up the so-called total fertility. 
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The net result is that 100,000 females of Iowa at the fertility rates 
of 1929 and the adopted mortality schedule based on the lowa Life 
Table give birth throughout their life to 100,095 daughters. One 
thousand present mothers of such a population are replaced by 1,001 
(R,) mothers within a generation (about 28.5 years). Clearly such 
a population is just slightly above the point of reproducing itself 
— even though its births at present greatly surpass its deaths. This 
present increase is a mere effect of the age-composition. We surely may 
regard it as stationary, without potential increase, notwithstanding the 
fact that the “crude” natural increase of Iowa for 1929 showed an 
excess of 6.7 (a birth-rate of 17.1 against a death-rate of 10.4.) 


ZERO RATE OF NATURAL INCREASE 


Iowa population had about reached its zero point of true natural 
increase in 1929. As calculated in Table 3 (column 5),™ a birth-rate 
of 17.0 is that rate which, with the existing age-composition of Iowa 
population, is necessary to hold it stationary. The reported birth-rate 
for 1929 was 17.1 which is slightly above the zero-rate. Since that time 
the birth-rate has seemingly declined. According to the provisional 





Table 3 


Explanatory notes. It is obvious that in order that a population should remain 
stationary every person of the present generation has to be replaced by one in the 
future, or, to say it differently, the ratio of successive generations (R.) has to 
be one. Our Ro, however, is slightly higher than one; it is 1.001. Our population 
consequently has about reached the equilibrium point of a stationary population. 
The problem is to find that birth-rate which, at the age-composition of our 
population in 1930, would keep our population at a standstill. 

It is clear that if at the existing specific fertilities or maternity frequencies 
(m(a)’s), the Ro is 1.001, then by reducing every maternity frequency m(a) 
by the ratio 1:1.001, namely multiplying it by .999, we obtain the equilibrium 
maternity frequencies, column 4. Multiplying each item in column 4 by the 
corresponding item in column 2 and summing them up, we find that 17.0 is the 
necessary birth-rate that could keep our population at the existing age-composition 
of 1930 from decreasing. The birth statistics show a birth-rate of 17.1 in 1929 
and 17.3 in 1930; palpably our population has about reached its equilibrium 
point in 1929. 

For more detailed explanation of this computation, the reader is referred to 
“The True Rate of Natural Increase of the Population of the United States,” 
by Louis I. Dublin and Alfred J. Lotka, Metron, Table VII, (8) 116-117. 


** See notes to Table 3. 
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figures published by the census, the birth-rates for 1930, 1931, 1932 
were for Iowa 17.3, 16.8, and 16.2 respectively. Since 1930 the repro- 
ductive rates of Iowa are obviously not sufficient to maintain the 
population’s number. However, 1929 is taken as a base, and the next 
step is to find the changes in the population that will occur. 


TRUE RATE OF NATURAL INCREASE 


The observed natural increase for Iowa was 6.7 in 1929. The “true” 
natural increase of Iowa population, free from the factors that are 
responsible for the high proportionality in our reproductive age-groups, 
is .03531 per thousand per annum instead of the observed 6.7, namely, 
no increase at all. The true rate was computed on the basis of Lotka’s 
formula as it is done in Table 2. It is at this negligible constant rate 
of .o4 per thousand that Iowa’s population will increase yearly when 
stabilized, namely when it settles down to its fixed age-composition. 
This assumes, of course, that there will occur no change in the fertility 
and mortality rates that existed in 1929, and that no immigration or 
emigration will take place.*® 


STABILIZED POPULATION AND CORRECTED BIRTH AND DEATH RATES 


It is necessary to distinguish between stabilized and stationary 
populations. The two terms are frequently interchanged and very often 
confused. To repeat, by a stabilized population is to be understood that 
ultimate population with its fixed age-composition which will be estab- 
lished when due time is allowed for the existing irregular age factors 
to fade out. It is, therefore, a function of time and the age-composition 
of a population. A stabilized population may be stationary if its fertility 
rates are just enough to keep it so, namely when its true rate is zero. 
It will become stationary, as it is in the case of Iowa, when the irregular 
age factor will be smoothed out, i. e., when it is stabilized. It may, how- 
ever, be above the stationary point, if the true rate of natural increase 
is above zero, or below the stationary point, if r is below zero. A 
population in the first case will increase at a constant rate, in the other 
case decrease at a constant rate when stabilized. 


* The 1930 Birth Statistics became available after the completion of the study. 
According to these new data, R. is 1.002 instead of 1.001 as computed on the 
basis of 1929 statistics. This changes r from .00003531 to .0000882; clearly a 
negligible change. 
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The age-composition of the future stabilized population was com- 
puted by applying Lotka’s formula: c (a) = be—* p (a), where c (a) 
is the coefficient of age-distribution at pivotal age a = 2.5, 7.5, etc.; b 
the birth rate of the stabilized population; r the true rate of natural 
increase (= .000035310, in our case) ; p (a) the survival probabilities as 
given in Table 4, column 2. The b for this formula, namely, the corrected 
e SA’dr** 
Our L, is 65.87; L, = 2,437.55; L. = 124,456.74. In such a manner, 
the b was found to be .01520 (15.20 per thousand). The age-distribution 
of the stable population is computed in Table 4, column 5. Exactly the 
same results were obtained by applying for these calculations 
Bortkiewicz’s formula: % = (1 + r)—@ + *%) . s,,)" where %, is the 
number of persons expected in the stabilized population; s, is 
the number of persons in the corresponding age-groups of the stationary 
population, it is the life table; r as given here is the yearly increase, 
not the yearly rate of increase; it is not consequently our r, which is 
called in Bortkiewicz’s terminology p. To avoid confusion, we shall 
denote Bortkiewicz’s r as ¢ and (+ + ™%) as a; the formula would 
read: og = (1 + 4)—*.sg. Expressing it in terms of our r, where 


~ ith dh. 7 * we shall have o, = bd = @ o™™ The 
log é ere 

difference between the two formulas is that in Lotka’s formula we 

compute b first and then the c(a) — the coefficient of age-distribution, 

whereas in Bortkiewicz’s formula we find o,’s first and then compute 


birth-rate, was calculated on the basis of Lotka’s formula: b = 





the “b” as the reciprocal of the summation of all the o,’s +) ; in 


Oa 


* Journal of the American Statistical Association, September, 1925, p. 320 
(formula 1); p. 335 (formulas 41, 42, 43). 

*L. von Bortkiewicz: Die Sterbeziffer und der Fraueniiberschuss in der 
stationaren und in der progressiven Bevélkerung, Bulletin de l'Institut international 
de statistique, 1911, Vol. XIX, First Section, Part II, p. 106. 

™ See R. R. Kuczynski, Fertility and Reproduction, Methods of Measuring the 
Balance of Births and Deaths, Falcon Press, New York, pp. 26-32, 41-42, 86-87. 

*Kuczynski constantly gives this formula in the above-mentioned book 


§ _ s F P P 
as ¢, =—*_ (instead of ¢, =—*) which is not so, as could be easily proved. 
e~Ta era 
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TABLE 4 


Computation of Stable Female Population of Iowa 
and Its Percentage Age-Distribution 





PERCENTAGE 
DISTRIBUTION 
OF STABLE 
POPULATION 


4= (2x3) 5=(4x5b) 


SURVIVORS p(a) 
AT PIVOTAL p(a) e—"9 





95,243 
94,323 
93,776 
93,096 
92,104 
90,863 


1oo & over .... 





1,317,412 1,315,705 
x5 x5 


6,587,060 6,578,525 


Expectation of Life: 65.87 years 





Column 2: These factors p(a) were computed from the complete Iowa Life 
Table for White Females (based on 1929-1931 Population Statistics) that was 
kindly furnished to us in advance of publication by the Statistical Bureau of 
the Metropolitan Life Insurance Company of New York. 

Column 3:e¢ = natural base of logarithms; r = the calculated true rate of 
natural increase —= .000035310; a = the pivotal ages 2.5, 7.5, etc., until the end of 
the table. 

Column 4 = (Column 2 x column 3), and column 5 = (Column 4 x 55), 
where b is .o152 and is taken 5 times, as c(a) is for 5-year periods. 
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our case it will equal __™— (Table 4, bottom of column 4), 
65-785 


namely, 15.20; exactly the same figure that we got by Lotka’s formula. 


TABLE 5 


Computation of Female Birth Rate in Iowa 
for Stable Population 





MATERNITY 
FREQUENCY m(a) 
(DAUGHTERS 
ONLY) 

PER 100,000 


AGE DISTRIBUTION 
OF FEMALES 
(STABLE 
POPULATION ) 
Per cent 


NUMBER OF 
DAUGHTERS 
BORN 


2 





7-13 
7.08 
7.00 
6.91 
6.80 
6.69 
6.54 
6.35 
6.09 


60.59 


Birth rate of Stable Population: 15.20 








As another check against these calculations, the stabilized birth-rate 
was also computed by multiplying the per cent of the stable population 
in the child-bearing ages by their corresponding maternity-frequencies 
(see Table 5). This gave the same birth-rate of 15.20. 

The r, the “true” rate of natural increase as given above is .03525 
(per thousand). Consequently, our stable death-rate is 15.16 (15.20 — 
.04). Thus, a birth-rate of 15.20 will ultimately take the place of the 
existing birth-rate of 17.1, decreasing by 1.9, even though no changes 
in our fertilities occur. A death-rate of 15.16 will replace the present 
death-rate of 10.4, increasing by 4.8, if no changes take place in the 
mortality rates. These are the so-called corrected birth- and death-rates. 
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WHEN WILL THE STABILIZATION POINT BE REACHED? 


Due time must be allowed for a population to become stabilized. 
To calculate how long it will take for the Iowa population to reach its 
stabilization point, the following procedure was adopted. 

It is clear that persons, in our case females, who comprised the 
age group of under-5 in 1930, will make up the 5-to-9 group in 1935; 
the 5-to-9 group of 1930 will constitute the 10-to-14 group in 1935, and 
so on. Not all of them will survive. If out of 100,000 females, who 
started life together, 95,252 reach the pivotal age 2.5 (the under-5 
group — Table 4, column 2), and but 94,348 out of the same 100,000 
remain alive at the pivotal age 7.5 (the 5-to-9 group), then obviously, 
the probability of the under-5 group surviving in 5-to-9 group is .QQO051 
(94,348/95,252). By the same method were calculated these probabili- 
ties for all age-groups. Having multiplied every age group in 1930 by 


lets 


its probability to survive five years from its time , we found 


the estimated population for 1935 for all age groups from 5-to-9 group 
up. As for the under-5 group for 1935, the following procedure of 
calculation was undertaken. 

The under-5 group should consist of the children born during this 
five-year period, 1930—1935. To find the number of children born, 


the mean populations in each of the reproductive five-year age groups 
from 10 to 54 were computed for the period 1930—1935. The 10-to-14 
group, for instance, of 1930 counted 115,233 females; the number of 
females of the same group in 1935 was computed as 117,758; con- 
sequently, the mean population of this group for this period, which was 
computed on an arithmetical basis, should count 116,495 females 
(117,758 + 115,233/2). The maternity frequency for this group is 
7; evidently, this group gives birth on the average to 8 daughters in 
a year (116,495 x 7). This same procedure was adopted in calculating 
the mean populations of the rest of the reproductive age groups up 
to 54. Their numbers were multiplied by their corresponding maternity 
frequencies (Table 2, column 2); and it was found that such a popu- 
lation should give birth, on the average, to 21,068 daughters per 
year. Thus, 105,340 (21,068 x 5) daughters should be born in the 
1930—1935 period. These children, as pointed out before, should 
constitute the under-5 group of 1935. Their number should be 105,340, 
provided none of them dies. Their survival factor, however, is .95252; 
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consequently, the under-5 group of 1935 should count 100,338 daughters. 
The computation of the 1935 population is thus complete. 

This procedure was successively repeated in computing the 1940 
population on the basis of 1935; the population for 1945 on the 1940 
basis, and so on up to 2025. The successive populations are summarized 
by broad age periods in Table 6.” 


TABLE 7 


Per Cent Distribution of Iowa Female Population (Years: 
1930, 1950, 1975, 2000), as Compared with the 
Distribution of Stable Population 





STABLE YEARS : 


POPULATION 














* These tables by five-year age groups are given in “The Future Growth of 
Iowa Female Population,” by Bernard D. Karpinos, Ph. D. Thesis, State Uni- 
versity of Iowa, Iowa City, Iowa, 1934. 
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On the basis of these tables, the per cent distribution of lowa female 
population for the years 1950, 1975, and 2000 was worked out and 
compared with the age-distribution of the stable population (see 
Table 7). 

The contrast between the age-composition of 1930 and that of the 
stable population is very conspicuously reflected in Figure 1. The 
deviations in the age groups of below 40, in the 1930 population are 
very much above those in the stable population, whereas its deviations 
from 40-and-above are strikingly below. The fluctuations between the 
age-distribution curve of 1975 and that of the stable population, as 





STABLE POPULATION 

1930 POPULATION 
—:'—-'—- 1975 POPULATION 

2000 POPULATION 
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FIGURE I. 


evidenced in Figure 1, are relatively small, and they hardly exist when 
the age-composition of the 2000 population is compared with that of 
the stable one. This means that the stabilization point will be about 
completely reached in the last quarter of the present century. It will 
take, evidently, about two generations for the age factors to settle 
down. 
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THE FUTURE MOVEMENT OF IOWA FEMALE POPULATION 


As is seen from Table 6 and Figure 2, Iowa’s population will 
continue to increase in spite of the fact that the fertilities in 1929 were 
just sufficient to keep it stationary. But, as has been pointed out, this 
increase is due only to the age factors. The total population will increase 
up to about 1990 and then become stationary or nearly so; beyond 
that point the growth curve becomes almost a straight line. It will in- 
crease ultimately to about 26 per cent above the 1930 level (Table 8, 
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FIGURE 2. 


column 7). However, this increase will be mostly concentrated in the 
age-groups of 40-and-above. The young group of under 20 years of age 
will decrease. When stabilized, this group will make up 96 per cent 
of what it was in 1930. The age group of 20-to-39 will show an increase 
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of 14 per cent; the 40-to-59 age group will be about 45 per cent above 3 
1930; the 60-to-79 group will more than double, and the 80-and-above 
group will triple. Figure 3 brings this out clearly. 2 


The 0-to-19 age group will reach its highest point of growth around 
the 60’s; the next age group of 20-to-39 will also culminate about the 
same time. The 40-to-59 age group will attain its peak with the end 
of the century. The older age group will increase even beyond the year 
2000: the 60-to-79 group will settle down at about the year 2015; but 
the 80-and-above group will continue to increase even beyond the : 
first quarter of the coming century. 


wt.) 


TABLE 8 


Iowa Female Population for 1930-2025 (Total, and of Different 
Age Groups) Compared with 1930 as Base 





AGE GROUPS 





YEARS 0-19 20-39 40-59 60-79 
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FUTURE BIRTHS AND BIRTH-RATES, DEATHS AND 
DEATH-RATES OF IOWA POPULATION 


The next step was to find the consequent changes that will take 
place in the births and birth-rates and the deaths and death-rates 
during the time of stabilization. 

It was proved above that the stable birth-rate will be 15.20, and the 
stable death-rate 15.16. There will be, consequently, a gradual decline 
in the birth-rate from 17.1 in 1929 to 15.20 at about the end of the 
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TABLE 9 


Female Births and Birth-Rates, Deaths and Death-Rates 
of Iowa Population, 1935-2025 





TOTAL 
MEAN BIRTHS DEATHS BIRTH DEATH 
FEMALE (FEMALE) (FEMALE) RATE RATE 
POPULATION 


2 4 5= (3:2) 6= (4:2) 





1930-1935 1,227,304 21,068 11,004 17.17 9.77 
1935-1940 1,273,063 22,301 13,052 17.52 10.27 
1940-1945 1,315,055 23,318 14,224 17.72 10.81 
1945-1950 1,362,351 23,649 15,350 17.36 11.27 
1950-1955 1,400,369 23,263 16,355 16.61 11.68 
1955-1960 1,430,772 22,744 17,488 15.90 12.22 
1960-1965 1,454,130 22,619 18,529 15.56 12.72 
1965-1970 1,472,507 22,762 19,501 15.46 13.24 
1970-1975 1,487,275 23,008 20,562 15.47 13.82 
1975-1980 1,498,044 23,118 21,006 15.42 14.07 
1980-1985 1,508,034 23,065 21,451 15.29 14.22 
1985-1990 1,513,754 22,949 22,275 15.16 14.72 
1990-1995 1,515,027 22,881 23,045 15.10 15.21 
1995-2000 1,514,005 22,913 23,157 15.13 15.30 
2000-2005 1,512,907 22,991 23,185 15.20 15.32 
2005-2010 1,512,573 23,047 22,986 15.24 15.20 
2010-2015 1,513,189 23,049 22,864 15.23 15.11 
2015-2020 1,514,307 23,021 22,758 15.20 15.03 
2020-2025 1,515,180 23,045 22,055 15.21 15.15 





century, followed by a parallel rise in the death-rate from 10.4 to 
15.16, during the same time. These subsequent changes are given in 
Table 9 and plotted in Figures 4 and 5. 

The manner in which the births were computed was explained 
above. As to the deaths, let us assume that the whole 1930 population 
will be alive in 1935, and let us also suppose that all the female children 
born during this 5-year period will survive; then, the population in 
1935, for instance, would be: 1,204,618 (total population in 1930) 
plus 105,340 female births, a grand total of 1,309,958. However, the 
total for 1935 was, as calculated, 1,249,990; consequently, 59,968 
females have died during these 5 years, or 11,994 per year. The same 
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procedure was followed in calculating the deaths for the populations 
of the other years. Their numbers are tabulated in Table 9, column 4. 

A glance at the births will reveal the fact that no great changes 
will occur in their numbers. The stabilized number of female births 
will be about 23,045, whereas the 1929 statistics give 20,538 female 
births. Evidently, no big difference as to the total number of births. 

The great changes will take place in the numbers of deaths. They 
rise in a very steep manner. The mortality statistics give 11,742 female 
deaths for Iowa in 1929. This number will increase up to 22,955, 
according to our computations, only go below the number of births. 
In fact, the deaths may even surpass the births before they have become 
stabilized. (Compare the births and deaths for the years 1990-2000; 
see Table 9 and Figure 4.) 

The future birth-rates will increase at first — paradoxical as it 
may seem — and then gradually decline. They will become constant 
at about 15.20 as seen from Table 9, column 5. This again furnishes 
an additional check upon the theoretical computation of the stable 
birth-rate. The future death-rates will rise abruptly (Figure 5), 
fluctuating ultimately around 15.20 — in consistency with the theoretical 
computed death-rate. 


CHANGES IN THE AGE-COMPOSITION OF IOWA FEMALE POPULATION 


Among the utmost important changes that will take place in the 
population are those in age-composition. Such changes have been taking 
place in the Iowa population for some time. A steady decline has been 
going on in the younger age periods, and a corresponding increase in 
the older age groups. Whereas in 1900 the young female generation 
under 20 years comprised 44.1 per cent of the whole population, it 
shrank in 1930 to 37.4 per cent (Table 10). The population in the age 
periods of 20-to-39 had been also declining, dropping from 32.1 per 
cent in 1900, to 30.2 in 1930. 

On the other hand, the older age groups have been rapidly increasing. 
The 40-to-59 group moved up from 16.6 to 21.4 per cent; the 60-to-79 
group rose from 6.6 to 10.0, and the 80-and-over group increased from 
0.6 to I.1. 

These shifts in the age-composition will be more and more enhanced 
as the stabilization process goes on. When stabilized, the young group 
of under-20 will make up only 28.6 per cent of the total female popula- 
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tion, a decline of 8.8 per cent, as compared with the per cent of the 
same group in 1930. The 20-to-39 group will decline from 30.2 per 
cent in 1930 to 27.4 in the stabilized population. On the other hand, 
the proportions of the older age group will be very much increased. 
In 1930, 21.4 per cent of the total population belonged to the 40-to-59 


TABLE to 


Per Cent Distribution of Iowa Female Population by Broad 
Age-Groups, Years 1900-2025, and Also 
of Stable Population 





AGE - INTERVALS 
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1910 
1920 
1930 
1935 
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1945 
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1955 
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1970 
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group, but when stabilized its percentage will rise to 24.8. The 60-to-79 
group which constituted, in 1930, 10 per cent of the total female popu- 
lation, will make up 16.7 in the stable population. The 80-and-above 
group will rise from 1.1 per cent in 1930, to more than two and one-half 
per cent when stabilized. These great changes in our future age- 
composition are graphically presented in Figure 6, where the age-com- 
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Ficure 6. 


position, by 5-year periods, of the stable population is contrasted with 
those of 1880, 1930 and 1980. A pronounced contraction at the base 
of the stable population pyramid, as compared with the one of 1880 
or 1930, is to be noticed, accompanied by an outstanding expansion 
at the top. The 1980 population occupies a middle position, portraying 
a population with a heavily increasing top. This means that the popu- 
lation will become steadily more weighted with older people, as time 


goes on. 
Such age changes will undoubtedly challenge new social and 


economic adjustments.** 


*™ See: Warren S. Thompson and P. K. Whelpton, Population Trends in the 
United States, McGraw-Hill Book Company, New York, 1933, 168-171. 
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A STUDY OF DIFFERENTIAL FERTILITY 
IN TWO CALIFORNIA CITIES 


BY BARBARA S. BURKS AND HAROLD E. JONES * 
Institute of Child Welfare, University of California 





NEGATIVE correlation, usually of the order of —.2 or 
—.3, has often been reported between family size and 
children’s IQ. A corollary finding is a negative correla- 
yj tion between family size and socio-economic status.* 
There are, however, indications that in some regions and under cer- 
tain conditions, the differential birthrate is disappearing or even revers- 
ing its direction. 


Edin,’ using Census data for 1920, in Stockholm, has reported such a reversal, 
at least with respect to family income. The birth rate in Stockholm (11.2 by 1927) 
is one of the lowest of any city in the world. Although Stockholm had no gen- 


*We wish to acknowledge the assistance of Miss Frances M. Welch who 
collected socio-economic data for a group of Berkeley families and who super- 
vised the preliminary statistical reduction of the Berkeley data; Miss M. Agnes 
Covalt, who secured vital statistics for the same families; and E. L. Kinser, E. G. 
Mathews, and Miss Helen V. Clauson, who performed the preliminary statistical 
computations of the study. Acknowledgments are also due to the Department of 
Research of the Oakland Public Schools for placing at our disposal intelligence 
tests administered in all the eighth grades of the city, together with data upon 
family composition secured from pupils at the time of testing. 

* Representative correlations between IQ and number of children in family are: 
Chapman and Wiggins (J. Genet. Psychol., 1925, 32, 414-421) —.22 for 253 chil- 
dren of American families, —.24 for 180 children of foreign-born families, —.33 
for 632 unselected children; Lentz (J. Educ. Psychol., 1927, 18, 486-496), —.30 
for 4330 cases in ten or more cities, grades 1-12. Chapman and Wiggins also 
reported a correlation of .32 between intelligence of child and socio-economic 
status. A good example of the inverse relation between occupational status and 
family size is found in a study by Huntington and Whitney, (The Builders of 
America, N. Y.: Morrow, 1927, pp. 34-35) showing that in a laboring population 
the average number of children in completed families was approximately 5.2, as 
contrasted with only 2.6 in the families of teachers and 2.4 in the families of 
physicians. 

*Edin, K. A. The birth rate changes. Eug. Rev., 1929, 20, 258-266. The 
fertility of the social classes in Stockholm. In: Problems of Population. London: 
Allen and Unwin, 1932, pp. 91-101. 
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erally accessible contraceptive clinics at the time of Edin’s investigation, neo- 
Malthusian propaganda had been carried out among the laboring population since 
1910." Tietze* showed that the great decline in German birth rate during the 
last generation had been accompanied by changes in the differential; that by the 
period 1925-1929 the birth rate among the small bourgeoisie, for example, exceeded 
the rates found among clerks and skilled workers. It may be no coincidence that 
this period witnessed an important growth in clinic facilities. In 1919 there was 
only one birth control clinic in Germany; by 1929 there were at least sixteen in 
various cities; and about 150 of the marriage advice stations, sickness insurance 
offices, etc., were prescribing as well.* 


It is of course well known that family size is only one factor con- 
tributing to the differential birth rate; evidence is available that in 
families of lower intellectual status the interval between generations 
tends to be less, and the rate of “turnover” greater. 


Conrad and Jones * showed that even where the usual family size differential is 
absent, a slight positive correlation may remain between the mother’s intelligence 
and her age at childbearing. Furthermore, in groups characterized by a later 
age of marriage, an increased proportion of celibates may be expected. 


DATA OBTAINED IN PRESENT STUDY 


The data reported in the present study are derived from two 
sources : 


A. In Oakland, California, in September 1932, the Terman Group 
Test of Mental Ability was administered to all the second semester 
eighth grades in the seventeen junior high schools of the city. For 
each of the children tested (numbering 1649) the following data were 
obtained : 

Child’s age 
Child’s I.Q. (using mental age norms of Terman Group Test 
Manual) 


* Wicksell, K. Report on Sweden. In: Report of Fifth International Neo- 
Malthusian and Birth Control Conference, London, 1922. London: Heinemann, 
1922, p. II. 

* Tietze, C. The differential birth rate changes in Germany. Eug. Rev., 1932, 
24, 31-35. 

* Robinson, Caroline H. Seventy Birth Control Clinics. Baltimore: Williams 
and Wilkins, 1930, pp 8-10; 333. 

* Conrad, H. S., and Jones, H. E. A field study of the differential birth rate. 
J. Asner. Statis. Asso., 1932, 27, 153-159. 
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Ages of child’s siblings (living and dead, but not including 
stillbirths) 

Birthplace of parents 

Occupation of father 


B. Between January 1, 1928 and June 30, 1929, every third Berk- 
eley, California family in which a child was born was selected for 
inclusion in a survey of child development and socio-economic condi- 
tions by the Institute of Child Welfare of the University of California. 
Stillbirths as well as live births were included. Of 470 families thus 
eligible, 405 families were actually contained in the survey group. 
Various reasons such as death of mother, removal of family to another 
region, or lack of family co-operation accounted for the lost cases, but 
caused little disturbance in the composition of the group with respect 
to age, color, and nativity of parents, occupation of father, and birth 
order of infant. 

In the present study, data from only the 366 white families of the 
survey group were utilized. Twenty-three cases in which the mother 
had been previously married and three families containing no living 
child were also omitted, which left 340 families or 84 per cent of the 
total survey sample. From the extensive material collected for these 
families, the following data were germane to the present study: 


Birthplace of parents 

Age of mother at first pregnancy 

Age of mother at birth of first living child 

Natal intervals between births of living children 

Socio-economic Index (a composite rating based upon the five 
variables listed immediately below) 

Family income (measured in auxiliary scores empirically selected 
so that the regression of income upon father’s years of 
schooling and father’s occupational rating would be linear)" 

Occupational rating (according to the Barr Scale of mental 
ability judged necessary for average success in various 
occupations )® 


‘Further data upon these measures can be found in a study of the socio- 
economic status of four hundred and five Berkeley families in the years 1928 and 
1929 to be published by the Institute of Child Welfare, University of California. 

* Discussion of derivation and use of the Barr Scale is contained in Terman, 
L. M., et al. Genetic Studies of Genius, Vol. I, Stanford University Press, 1925, 
Pp. 66-69. 
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Years of schooling of parents 

Berkeley Social Rating (a composite rating based upon ratings 
of house exterior, neighborhood, yard, living room, family 
accommodations, and special equipment)‘ 


COMMUNITY BACKGROUND 


Brief characterizations follow of the cities in which the data were collected: 

Oakland, California, is a city of 284,000 population, according to the 1930 
Census. 94.2 per cent of the population is white, and 76.8 per cent is native white. 
The corresponding figures for California are 88.8 per cent and 74.5 per cent; for 
the total United States, 88.7 per cent and 77.8 per cent. 

Of 95,000 gainfully employed males over ten years of age, 4.6 per cent are 
listed under “professional and semi-professional service” (not including recreation 
and amusement), whereas only 2.7 per cent are listed under “domestic and personal 
service,” and 1.6 per cent under agriculture. In the state as a whole, 4.7 per cent 
are listed in the professional and semi-professional group, 6.8 per cent under 
“domestic and personal service,” and 16.6 per cent under agriculture. The cor- 
responding figures for the total United States are 3.5 per cent, 4.4 per cent, and 
25.1 per cent. 

California schools rank high among the schools of other states. Ayres’ index 
numbers based upon ten items involving attendance and expenditures gave Cali- 
fornia, in comparison with the 47 remaining states and District of Columbia, third 
place in 1890, fourth place in 1900, second place in 1910, and second place in 1918. 
A comparison of Oakland and other regions with respect to school attendance of 
minors of secondary school and college ages is instructive. The Oakland figures 
show up very favorably, though not as favorably as those for Berkeley. 


Proportion of population of 
given ages attending school 
16 and 17 18 to 20 

88.8 33.4 
Berkeley 04.0 56.9 
California 82.1 32.7 
Urban United States 60.5 22.5 
Total United States 57.3 21.4 


The birth rate in Oakland was 18.9 in 1920 and only 14.7 in 1930. The cor- 
responding decline between 1920 and 1930 in California was from 19.3 to 14.7, and 
in the United States Birth Registration Area from 23.7 to 18.9. In spite of its 
low birth rate the population of Oakland is increasing rapidly (from 216,000 in 
1920 to 284,000 in 1930, or 31.5 per cent) because of the influx from other parts 
of the country. 


* Ayres, L. P. An Index Number for State School Systems. N. Y.: Russell 
Sage Foundation, 1920. 
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A clinic for contraceptive advice was founded in 1929 under the auspices of the 
Alameda County Birth Control League.” Between 1925 and 1929 gynecological 
clinics in two of the county health centers had given contraceptive service to a 
limited number of cases. The present clinic accepts any married woman who 
applies, and charges from $2.00 to $10.00 to patients who are able to pay, but 
makes no charge to women who would find it very difficult to pay even the mini- 
mum fee. Although about 500 patients a year have passed through the clinic 
(which serves all of Alameda County, population 475,000 in 1930), it is not likely 
that many of the families of our Oakland subjects have been affected by it, since 
most of the families were complete before the clinic was founded. 

Berkeley, California, with a population of 82,000 at the 1930 Census, is adja- 
cent to Oakland. In addition to being the seat of the State University, it has a 
distinctly suburban character, providing dwellings for thousands who are employed 
in Oakland and in San Francisco across the Bay. Of the fathers of the 405 
Berkeley survey families, only 38 per cent were employed in Berkeley. 94.5 per 
cent of the population is white and 79.6 per cent is native white. Of 24,600 gain- 
fully employed males over 10 years of age, 11.8 per cent are engaged in pro- 
fessional services (exclusive of recreation and amusement), only 2.6 per cent in 
domestic and personal service, and 2.1 per cent in agriculture. We have seen that 
by certain objective criteria, Berkeley’s educational status is exceptionally high. 
In the particular group here considered, over 30 per cent of the mothers had 
attended college or normal school. 

The birth rate of Berkeley (18.4 in 1920, 12.9 in 1930) is even lower than that 
of Oakland, but the relative increase of population has been even more rapid 
(from 56,000 to 82,000, or 46.5 per cent, between 1920 and 1930). 

A clinic for contraceptive advice was established in 1924 in connection with the 
Berkeley Health Center,” a medical service operating under city and Community 
Chest funds. In 1929, when the Alameda County Mothers’ Clinic was established 
in Oakland, cases were referred there and the Berkeley birth control clinic dis- 
banded. The clinic served only patients who had urgent physical, mental, or eco- 
nomic reasons for family limitation, and who signed a statement to the effect that 
the practice of contraception was not in conflict with their religious beliefs. A 
small charge was made to patients able to pay. A total of only 95 patients 
received advice at the clinic during approximately four and one-half years of its 
existence, so it may be questioned whether the clinic affected any significant 


* Information furnished through the courtesy of Mrs. Frances Wylie, social 
worker of the Alameda County Mother’s Clinic. 

“™ These rates are corrected figures from which the births in Berkeley to Oak- 
land and San Francisco residents are subtracted, and to which the births in Oak- 
land or San Francisco to Berkeley residents are added. Figures furnished by the 
Berkeley Health Department. Crude rates (as compiled by U. S. Bureau of the 
Census) were 17.1 for 1920 and 9.5 for 1930. 

“Information furnished through the courtesy of Mrs. Mary Osgood, social 
worker of the Berkeley Health Center. 
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number of the mothers of the group studied in Berkeley. The county clinic had 
been in operation only a few months at the close of the period of the Berkeley 
survey. 

It should be observed that in California it is not legally possible for birth 
control clinics to advertise their services. 


RESULTS 


Data for the Oakland group were treated to show differential family 
size; data for the Berkeley group, in view of the fact that nearly all are 
incomplete families, have been analyzed in terms of differential primary 
intervals and natal intervals. 


OAKLAND GROUP 


1. Correlation data. For the Oakland eighth grade pupils whose 
sibships were estimated to be complete, correlations were computed 
between Terman Group test IQ’s and the size of their sibships (includ- 
ing deceased siblings). Two criteria were used, separately, to estimate 
completeness of sibships: (a) the youngest sibling had reached six years 
or over. The cases included here constitute sample 1; (b) the youngest 
sibling had reached nine years or over. The cases included here con- 
stitute sample 2. A correlation was computed separately for the pupils 
of native white parentage.™* 

Table 1 shows a trifle less evidence for differential fertility in the 
native white group than in the total group, the respective correlations 
being —.18 and —.22 when “sibs nine years or over” is the criterion 
for completeness. 

Approximate corrections have been made to allow for (a) the nega- 
tive correlation between IQ and chronological age commonly found 
among unselected children within the age range of our subjects, and (b) 
restriction in the dispersion of sibship size through the elimination of 
large families which could not meet the criterion of “sibs nine years or 
over.” The correction for age was effected by taking pupils within a 


* Data available for the Oakland pupils included birthplace of parents, but not 
color. Cases of white parentage were accordingly sorted out in the following way: 
Inquiry was made at each school represented as to the proportion of white pupils 
in the school. In the schools containing less than 99 per cent of white pupils (9 
out of 17 schools), a check was made upon the racial origin of each pupil in the 
group studied. The “native-white” group as finally segregated (644 cases) may 
have contained as many as three or four non-white cases from the remaining 
schools not so checked. 
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TABLE 1 


Correlations Between I.Q. and Size of Sibship, 
Oakland Eighth Grade Pupils 








Total Group 
Sample 1: sibs 6 years or over 
Sample 2: sibs 9 years or over 
Native white parentage (from Sample 2) 


Corrections (Sample 2) 
Restricted age group (13-4 to 14-3) 


Corrected for restricted dispersion of IQ at a given 
grade-age 


Corrected for restricted dispersion of sibship size.. 


Corrected for both IQ and sibship restriction 





single year span (13-4 to 14-3, which included the children who were 
distributed symmetrically around the modal age for the group), and 
correcting the correlation found in this group for the resulting restricted 
range of IQ.** The correction was not large, raising the correlation 
—.20 for the restricted group to —.25, a value only .03 greater in 
magnitude than the correlation —.22, for the total group. 


“The restriction of range comes about through the fact that within a single 
grade and a single year interval bright accelerated children and dull retarded chil- 
dren are lost from the sample. 

The correction formula used was No. 186 in Kelley’s Statistical Method, 

112 23/0; 
VI— fut ri’ (21/61)? 
total ranges respectively, ¢: is the standard deviation in IQ, 10.70, of the restricted 
‘age group, and 2,, the corresponding S.D., 13.73, in the total group. The latter 
S.D. is of course spuriously raised a little by the correlation between I.Q. and 
C.A.; the small correction can thus be considered a maximum correction. Probable 
errors of R were calculated by formula No. 300 in Kelley. 





in which r and R are the correlations in the restricted and 
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The correction for restriction in the dispersion of sibship size 
raised the magnitude of the correlation, —.22, to —.27. When this 
latter correction was applied simultaneously with the correction for age, 
a correlation of magnitude —.31 was obtained. 

2. Mean IQ according to family size. For sample 2, the mean 
IQ was computed for children classified according to size of sibship 
(Table 2). In the total group the difference between mean IQ of chil- 


TABLE 2 


I.Q.’s of Oakland Children from Various Sizes of Sibship 





1.Q.’S OF CHILDREN IN 
COMPLETED NATIVE 
WHITE FAMILIES 


1.Q.’S OF CHILDREN IN 


= @ ALL COMPLETED FAMILIES 


SIBS HIP 








S.D. No. Mean S.D. 





11.9 103.5 12.9 

14.6 105.3 12.7 

13.1 103.7 12.6 
99.5 13.7 102.4 12.1 
93.1 11.9 101.9 * 
95:7 13.2 97.3 - 





* Standard deviation not computed because of the small number of cases. 


* An estimate of the dispersion of the ultimate completed size of sibships of all 
pupils contained in the eighth grade sample was made by calculating the distribu- 
tion of sizes of completed sibships which would yield the composition of birth 
orders occurring in the sample, assuming a stable composition of population. Migra- 
tion plus the fact that the birth rate of Oakland is falling fairly rapidly would 
prevent this last assumption from being perfectly realized; the falling birth rate 
would probably cause the estimated S.D. of size of comnleted sibships to be a 
little high. Thus the use of the values ¢:— 1.62, 2:—=2.02, in Kelley’s formula 
No. 186 probably results in a maximum estimate of correlation corrected for 
restricted range. 

Techniques for estimating the distribution of sizes of completed fraternities 
in a population represented by a random sampling of individuals have been de- 
scribed by Gini (Biblioteca dell’Economista, 1910, 20, Ser. 5, pp. 82-83) and by 
Burks (J. Amer. Statis. Asso., 1933, 28, 388-304). It should be mentioned that 
in adapting the method to the present problem, the estimate of dispersion, i.e. of 2, 
was made for families of unselected offspring, not for unselected fertile families. 
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dren in the smallest and largest families is about 7 to 10 points, or a 
little over half a standard deviation of IQ (cf. Table 5). Within the 
native white group, also, differences are in the same direction but 
smaller. It is worth noting that both in the total group and in the native 
white group, IQ’s for two-child families average slightly, though not 
reliably, above those in one-child families. It is possible that this 
represents the beginnings of a reversal in birth differential, at least 
among families in which the number of offspring is efficaciously con- 
trolled. No attempt was made to correct for age the mean IQ’s of 
table 2, since the mean age, 13-10, of the children from one-child fam- 
ilies differed by only four months from the mean age, 14-2, of the 
children from six-child families. 

3. Family size according to socio-economic status. Estimates of 
the mean size of completed sibships for unselected fertile families in 
various occupational and natio-racial groupings were calculated, with 
results shown in Tables 3 and 4. The method used has been described 
independently by Gini and by one of the authors ** and requires only 


TABLE 3 


Estimated Mean Size of Completed Sibship According 
to Occupational Status of Father 





TOTAL GROUP NATIVE WHITE 


OCCUPATION * 
Mean ¢m No. Mean ¢m, No. 





Professional and Executive . J 55 Io 40 
Semi-professional and Clerical , : 363 2.0 .13 248 
Skilled Labor : : 423 2.4 .18 239 
Semi-skilled Labor t : 172 2t 2 77 
Unskilled Labor ? i ap 20 
“Unemployed” , ‘ 33 2.10 20 
Total Group (including unclassified cases) 2.4 . 21 .08 869 





* Occupations were classified according to the Institute’s modification of the 
Taussig scale. In 536 cases, occupations were not available in terms specific 
enough to warrant classification. 


* Gini, C. Appendix in: Movimento della Popolazione secondo gli Atti dello 
Stato Civile nell’Anno 1928, Istituto Centrale di Statistica, 1931. 

Burks, B. S. A statistical method for estimating the distribution of sizes of 
completed fraternities in a population represented by a random sampling of indi- 
viduals. J. Amer. Statis. Asso., 1933, 28, 388-394. 
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TABLE 4 


Estimated Mean Size of Completed Sibship According 
to Color and Nativity of Parents 





COLOR AND NATIVITY 





White (both parents) 

Non-white (both parents) 

Native white (both parents) 

Foreign-born white (1 or both parents) 

North European countries * (1 or both parents) 

Central and South European countries t (1 or both parents) 3.5 

English speaking countries $ (1 or both parents) J , 126 





* Includes Belgium, Denmark, Finland, Germany, Holland, Norway, Poland, 
and Sweden. 

t Includes Austria, the Balkans, France, Hungary, Italy, Portugal, Spain, 
and Switzerland. 

t Includes Australia, Canada, England, Ireland, Isle of Man, Scotland, and 
Wales. 


that the number of first-born individuals in the group be known. Ob- 


viously a population containing many large families will contain more 
offspring of later birth orders than a population containing few large 
families. It can be shown that the formula for determining the mean 
size of completed sibships in random fertile families represented by a 
random sample of offspring is 


N 
N (1) 
where m is the mean size; N is the number in the sample; 
N(1) is the number of first born in the sample. 
The fluctuation of m due to sampling error is given by ** 


om = mrv/ m—1/N 


Note that the estimates are for mean size of sibships in random 
families, not for mean size of sibships of random offspring. Means of 
sibships of random offspring would be distorted by the fact that any 


ss = 


* The formula for ¢m was derived by J. R. Oppenheimer, whose assistance we 
acknowledge with appreciation. 
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family’s chance of being “caught” in a sample of population is propor- 
tional to its size. The method which has been here employed corrects 
for this bias toward larger families. Birth orders of all the children 
in the Oakland sample (regardless of completeness of sibship) were 
used for the calculations of Tables 3 and 4. 

Most of the differences in family size of the groups classified by 
occupation, color, and nativity of parents are comparatively small. 
There is reason, however, for believing that the real differences in 
fertility of the various occupations are slightly obscured, and that one 
of the largest differences (native vs. foreign) is partly spurious. If 
there is a tendency for men in the higher occupational groupings to be 
older than those in the lower (because of promotion from one occupa- 
tional level to a higher one), eldest children will be under-represented in 
= 8 will give an estimated 

Na) ™ ® 

mean that is too large in the higher groups, too small in the lower 
groups. Since the foreign group almost surely contains a dispropor- 
tionate number of older parents,** eldest children wil! be likewise under- 
represented, and family size over-estimated. It is possible that such an 
over-estimation has also occurred for the skilled as compared with the 
unskilled group. 

The low estimated family size of the native white unskilled labor 
group is out of line with the general trend but the number of cases is 
small and the standard error high. 

4. To define the group of Oakland pupils in terms of the variables 
measured, means and standard deviations of I.Q. and size of sibship 
were calculated (Table 5). For comparison, the same statistical con- 
stants were also calculated for the stratum of population represented 
by the pupils, i.e. correction was made for the distortion in central 
tendency and dispersion due to the bias toward large families found in 
any unselected sample of offspring. (See above for brief discussion.) 

The group appears to constitute a random selection with respect to 
I.Q. It is significant that the criterion of family completeness, “sibs 
six years or older” gives a slightly higher estimate of size of sibship than 
“sibs nine years or older” ; the estimated ultimate average size of all the 
sibships is about half a child greater than the present average reached 
by all sibships in which sibs are six years or older. 


the higher groups, and our formula m = 


* The effect of a stable or declining immigration rate is of course to pile up a 
relatively high proportion of cases in the higher age levels of a foreign-born group. 
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TABLE 5 


Means and S.D.’s of I.Q. and Size of Sibship, 
Oakland Eighth Grade Pupils 





6 CALCULATED 
SIBS 9 SIBS ESTIMATE RESTRICTED 
YRS. OR YRS. OR AGE GROUP 


FOR ALL 
OLDER OLDER cases * (13-4 to 14-3) 





I. Q. (Terman Group Test) 


Size of completed sibship cor- 
rected for selection toward 
large families 
2.00 
1.20 


1139 





* Less 46 cases for which data were incomplete. 


The estimated average size of completed sibships in the population 
represented by the children with “sibs nine years or older’’ is only 2.00, 
and in the total population represented by the Oakland children, only 
2.35. This latter value is well below the average for fertile families 
necessary to maintain a stationary population, without immigration. The 
“equilibrium” figure (according to mortality conditions of 1920) is 3.15 
by the calculations of Dublin and Lotka.’® 


Berkeley Group 


Correlations were computed for mother’s age at first pregnancy and 
at birth of first living child, primary natal interval, and second natal 
interval, with: Socio-economic Index, Berkeley Social Rating, family 


*” Dublin, L. I., and Lotka, A. J. On the true rate of natural increase. J. 
Amer. Statis. Asso., 1925, 20, 305-339. 





"S,4 URIUOSIVIT BY} JOJ ULY} MOI SIY} UI S.4 JO} J9BIe] JEYMIUIOS Ssapqnop oe s."q “gq 
‘QSJQAUOD OY} WOIJEPIIIOI VATJeZou ev {aTeIIAe JOySIY & YIM Po} eIDOSse SEM YRIIG UBI9I0} yey} sURdUT UOT}EIVII09 dAI}ISOd Y , 





€g1 ; ort ; : «JOP JO YVig use104 
€gi , i ove , F *** JayIOPT JO UOoIPONp| 
€gi f ? ove ; Jayjye JO uoljeonpy 
Ogi ; , gee , i (4seg) Buney yeuornednss9 
zgl ° . . . “s+ gumoouy Aue, 
eg : ‘ ove P , Bunjyey peros Aajayxs0g 


€gi ; P , P : XIPU] IIWIOU0II-0190G 





on 
(So =4 50 8,q'd) co" JOST) (CO=4jos-qq) (fo =- jo sy'G) 

PID yeasaquy PIYD Surary Aoueuso1g 
puz pue 4sI Areutlig ysI JO WIG IV wat IV 


(N@adTIHD ONIAIT 40) STVAURLNI ‘IVLVN YAHLOW 40 ADV 


>» 
w 
~ 
~ 
S 
Re 
fx) 
Rg, 
~) 
= 
= 
fy) 
my 
i 
~~ 
Q 





SI]QD1AD A 24W0U0II-01905 yyw 
pajDJa440 SUuOWDsIUay UIanyag poasajut Bursuanyuy sajqnavy 


9 WIaVvVL 





552 HUMAN BIOLOGY 


income, Barr Occupational Rating, years of schooling of father, years 
of schooling of mother, and nativity of mother (two-by-N-fold correla- 
tion method).?° The results are shown in Table 6. Such variables as 
correlate positively with age of parents—i.e. the first four socio-economic 
variables of Table 6, which tend to rise as long as earnings show an 
increment with age—probably yield correlations which are a little exag- 
gerated. Education, which must surely correlate negatively with age 
because of the large secular increase in secondary school and college 
enrollment in the United States, probably yields correlations which are 
a little under-estimated. The fact that the correlations with education 
do not deviate greatly from the correlations with the first four socio- 
economic variables suggests that none of these correlations is much in 
error. The correlations with foreign birth of mother do not vary sig- 
nificantly from zero, a finding which may be spurious and is probably 
related to the cumulative increase of foreign-born individuals usually 
found at higher age levels in any random population. (See footnote 
18 for discussion of this point.) 

It seems fair to conclude that in the Berkeley group there is a higher 
relationship between socio-economic status and age of founding a family 
than that obtained in the rural population studied by Conrad and Jones 
(cf. above). A very low relationship between socio-economic status 
and natal intervals is found in Berkeley. The extremely low correla- 
tions for interval between first and second child may be partly due to 
the restriction in range of social status consequent upon the selection 
of families with two or more children. 

For purposes of comparison with Oakland, the estimated mean num- 
ber of children born to completed Berkeley families was calculated by 
the method already described. Of 402 infants born alive (including 6 


twin births), 168 were first born. By the formula m = WO , the mean 


size of random completed sibships in Berkeley is thus 2.4. This is the 
same as the mean calculated for the Oakland group, an unanticipated 


* With nativity of mother a method was used which was developed inde- 
pendently by Tryon (unpublished) and by Richardson and Stalnaker (J. General 
Psychol., 1933, 8, 463-464). The product-moment formula for the correlation 
between a dichotomized variable and a continuous variable is, r on So Me Va 

* 
where the M’s are means of y arrays for the two categories of x, and p and q 
correspond to proportions of cases in each category of *#. This technique has 
more justification than a biserial correlation for use in our present problem. 
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result, for the Berkeley birth rate is lower than that in Oakland; more- 
over, the Berkeley survey children were born about ten years later than 
the Oakland eighth grade pupils, which in itself should give a dis- 
parity in the sizes of the two groups of families because of the secular 
decrease in birth rate. It seems probable that the estimate of total 
number of children born to fertile Oakland families is slightly too low; 
this could be the case if some of the pupils failed through oversight or 
actual ignorance to report upon deceased siblings. 

In the group of white survey families (which constituted the sample 
contributing data for the present study), the estimated mean size of 
random completed sibships is 2.3. 

To define the Berkeley families in terms of the variables measured, 
the statistical constants of Table 7 were calculated. The socio-economic 
variables show relatively high mean values. 


TABLE 7 


Means and S.D.’s of Fertility Variables and Socio-economic Variables, 
White Families of Berkeley Survey Group 








Age of mother at beginning of first 

pregnancy 23.8 years 4.2 
Age of mother at birth of first living child 24.7 years 4-4 
Primary interval (marriage to birth of 

first living child) 765 days 582 
Second natal interval 1130 days 775 
Socio-economic Index II.I 3.1 
Berkeley Social Rating 3-7 
Family Income 1730 
Occupational Rating (Barr) . 3-5 
Education of Father 12.1 years 4.1 
Education of Mother 11.8 years 3.4 
Nativity of Mother 85.6% nativeborn; 14.4% foreignborn 
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SUMMARY AND CONCLUSIONS 


Data upon differential fertility have been gathered in two California 
cities. Both cities have very low birth rates and both stand in a favored 
position with respect to the socio-economic conditions investigated. 
Neither of the cities has had for any prolonged period adequate clinical 
facilities for disseminating information regarding contraception to the 
mentally, socially, or economically “marginal” strata of the population. 

In Oakland the correlation between child’s IQ and size of sibship 
was fully as high as the coefficients usually reported elsewhere; values 
between —.22 and —.31 were found by various methods of calcula- 
tion. A differential was also evident when cases were classified accord- 
ing to occupation, color, and nativity of parents. Reversals from the 
usual findings appeared in the average IQ’s of children from one-child 
and two-child families, and in the average size of sibships estimated for 
the skilled labor and the semi-skilled labor group, but these reversals 
were not statistically significant. 

In Berkeley correlations of mother’s age and natal intervals with 
socio-economic status tended to be somewhat larger than correlations 
available for comparison based upon rural New England families. 

Though such data as we have been able to present regarding birth 
control clinics in the two communities obviously touch upon only one 
type of agency for disseminating contraceptive information, it is at 
least possible that the extent of a community’s clinical facilities furnishes 
a rough index of the general availability of such information. We have 
seen that clinical facilities were inferior in Oakland and Berkeley over 
the period with which we are concerned. The study permits the infer- 
ence that unless public opinion and concerted community effort result 
in accessible contraceptive advice for all strata of the population, a 
falling birth rate may leave the differential unchanged, or may for a 
time actually increase the differential. 
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A BIOMETRIC STUDY OF THE ENDOCRINE 
ORGANS IN RELATION TO MENTAL 
DISEASE. PART II* 


BY RAYMOND PEARL, MARJORIE GOOCH 
AND WALTER FREEMAN 





PARATHYROIDS 


[= ==AABLE 24 presents the biometric constants for the weights 
\=§ 1 of the parathyroids. While the primary function of the 
}) parathyroids is concerned with calcium metabolism, a defi- 

— ciency of their secretion leads to hyper-excitability of the 
nervous system and, at the limit of entire absence, to tetany. Some 
clinicians have regarded parathyroid deficiency as an etiological factor 
in epilepsy. 

It is evident from Table 24 that the parathyroids are extremely 
variable in weight. In the present material the recorded individual 
total parathyroid weight (all four glands together) ranges between the 
extreme limits of 15 and 600 milligrams. The unweighted average 
coefficient of variation for the 14 groups is 49.79 per cent, indicating an 
even greater relative variability than that of the thyroid. It is possible 
that a part of this great scatter of individual values may be connected 
with the extremely small absolute size of the glands and the conse- 
quent difficulties of a uniform technique in their removal and cleaning 


*From the Department of Biology of the School of Hygiene and Public 
Health of The Johns Hopkins University. Two of the authors [R. P. and M. G.] 
are solely responsible for the analysis and discussion of the data in this paper, and 

for its writing. The original data were collected by the third author [W. F.] in 

the course of routine post-mortem examinations, made in the Blackburn Laboratory 
of St. Elizabeth’s Hospital, of persons dying in that institution, where for some 
years he was Pathologist. 

Part I of this study appeared in Human Brotocy, Vol. 7, pp. 350-391, 1935, 
and dealt with the general characteristics of the material; the adrenals and the 
thyroid. 

We are greatly indebted to the Josiah Macy, Jr. Foundation for a grant to the 
Department of Biology, to aid in the carrying out of this work. 





556 


HUMAN BIOLOGY 


of surrounding tissue before weighing. In this connection it is interest- 
ing to note that Roessle and Roulet (loc. cit., p. 73) give as one of the 
reasons why they did not attempt to determine normal weights for the 
parathyroid the following statement: “weil die von zufalligen Schwank- 
ungen des Blut- und Saftgehaltes abhangigen Unterschiede des Gewichts 
gegentiber etwa noch zu findenden Korrekturen jener Angaben zu 


TABLE 24 


Weight of Parathyroids for Different Psychiatric Groups 





CYCLOIDS 


PARANOIDS 


SCHIZOIDS 


EPILEPTOIDS 





White Males 


i ws 
Range 


....(mgms.) 


58 


150.86+ 
136.54 6.85 
61.76 3.87 
40.94 2.96 
50-360 


5-47 


197 


144.54 
133.20 
72.74 2.47 
50.32+ 2.10 
25-400 


3.50 
4.38 


28 


151.79+ 9.25 
133.342E11.59 
72.56 6.54 
47.80+ 5.20 





White Females 


N 


.... (mgms.) 


by aaa (mgms.) 


f G@adec ( 


Jo ) 
....(mgms.) 


24 


141.67+12.03 
121.43+15.08 
87.40 8.51 
61.69 7.97 
20-350 


82 


151.22+ 
137.88 
65.90+ 3.47 
43.58 2.70 
15-300 


4.91 
6.15 





Negro Males 


N 


36 


168.06+ 9.20 
150.00+ 11.64 
82.62+ 6.57 
49.16 4.76 
20-400 


178.33 9.08 
160.72+11.38 
90.31 6.42 
50.64 4.43 
40-400 


146 


159.93 
145.37+ 
80.74 3.19 
50.49 2.45 
20-450 


4.51 
5.65 


177.7011.52 
148.08 14.44 
103.94 8.15 
58.49% 5.95 
30-500 





Negro Females 


cw. 
Range 


N 


....(mgms.) 


Po saaen (mgms. ) 


nuead ( % ) 


....(mgms. ) 


31 


189.52+11.22 
156.25+14.06 
92.63 7.93 
48.88 5.09 
70-400 


46 


I91.30+11.09 
173.68 13.89 
111.46 7.84 
§8.27+ 5.31 
20-500 


82 


152.44+ 
141.384 
68.68+ 
45.06+ 2.81 
40-400 
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stark ins Gewicht fallen, nachdem schon bei grésseren Organen, wie die 
Nebennieren, der betrachtliche Einfluss dieses Umstanden auf die 
‘Normalzahlen’ gezeigt werden wird.” 

The distribution of the individual variation in weight of the para- 
thyroids is quite clearly skew in the positive direction. In each one of 
the 14 groups of Table 24 the median is smaller than the mean by 
amounts frequently of 10 per cent or more. None of these differences 
between median and mean can be considered statistically significant, 
because of the large probable errors consequent upon the great vari- 
ability and relatively small samples, but the trend is clear. 

The relative mean weights of the parathyroids, computed on the 
same plan as for the other endocrine organs, are shown in Table 25. 

How do the parathyroid weights in the psychiatric patients of the 
present sample compare with those in normal persons? Unfortunately 
data for parathyroid weights are extremely meager. Roessle and 
Roulet accept and quote the figures of F. Danisch** as “vollkommen 
zuverlassig.” This seems a bit extravagant in view of the meagerness 
of the samples, but even so we can do no better than to follow the lead 
of Roessle and use the Danisch data for comparative purposes, particu- 
larly as there existed in the literature prior to Danisch’s paper virtually 
no data on parathyroid weights, and since that time very few have been 
added. Furthermore Danisch’s work was done with the utmost care 
and precision, as can be seen from a study of his papers. We have com- 
piled Table 26 by combining the mean weights for the upper and lower 
pairs together. 

There is some doubt as to whether the parathyroid weights quoted 
from Danisch’* in Table 26 represent the total weight of parathyroid 
tissue in the subjects examined or only half of it (i. e., the weight of 
the parathyroids on one side of the body only). Danisch himself 
gives no slightest indication in his first paper that the weights as 
given are not for all four parathyroids. In his second paper** on path- 
ologically hypertrophied parathyroids he specifically states that the 
weights as given in that paper do include all four glands. Welsh‘ 
states (p. 382) that “the average weight of the fresh parathyroid in 


*Danisch, F. Die menschlichen Epithelkérperchen im Senium. I. Mitth. 
Frankfurter Zeitschr. f. Pathol., Bd. 30, pp. 443-462, 1924. 

™ Welsh, D. A. Concerning the parathyroid glands. A critical, anatomical, 
and experimental study. Part II, Anatomy. Jour. Anat. and Physiol., Vol. 32, 


pp. 380-402, 1808. Pl. VII. 
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TABLE 26 


“Normal” Parathyroid Weights (compiled from data of Danisch) 














WEIGHT OF 
AGE GROUP (years) CASES PARATH YROIDS 

(mgm.) 
DE sk siden a seen 8 63 
WE scakacccatiestwetes 9 66 
MED 5. bk Sea cee sennuaea we 15 71 
WD Gissckiasvcncaaeens 10 68 
Unweighted means ...... 42 67 
60-70 
ee 6. —  " Eicekiscumes 30 70 
80 and over 








the adult is about 0.035 grammes,” but he in turn does not make it 
unequivocally clear whether he means this to apply to the pair of 
glands (superior and inferior) om one side of the body (in which case 
the Danisch average of 67 mgm. would be in close agreement with 
Welsh, on the assumption that Danisch’s figures are for total parathyroid 
tissue, since 2 X 35 = 70 mgm.), or whether he means it to apply 
to just any one of the four glands taken separately (in which case it 
would mean that Danisch’s figures should be doubled, since 4 K 35 = 
140 mgm. is not far off from 2 X 67 = 134 mgm.) 

Under the circumstances we feel compelled to treat the Danisch 
“normal” data in what follows in both ways, namely on the alternative 
hypotheses that the figures as given represent (a) the total parathyroid 
weight, and (b) one-half the total weight. 

By comparison of Tables 26 and 24 it is at once evident that the 
mean absolute parathyroid weights in the present series of psychiatric 
patients are greater than in Danisch’s “normal” adults. The unweighted 
mean absolute parathyroid weight for the seven groups of whites in 
Table 24 (pooling both sexes together) is 148.93 mgm. as compared 
with the 67 (or 134) mgm. of Danisch. 
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It seems unlikely that this difference is to be accounted for by 
differences in technique, because Danisch ** himself gives in a second 
paper the weights of the parathyroids of 11 males and 8 females all 
showing senile osteoporosis, and from these we have computed the mean 
weights to be for the males 181 mgm., and for the females 155 mgm., 
and for both sexes pooled 169.99 mgm. These values are plainly not 
widely divergent from those of Table 24. Furthermore the adequacy 
of the technique of removal in the present series was checked by section- 
ing and histological examination. 

We therefore seem compelled to conclude that the mean absolute 
weight of the parathyroids in the present series of psychiatric patients 
is higher than in the best series of “normal” non-psychiatric cases 
available for comparison. Unfortunately Danisch gives no data from 
which relative weight of the parathyroids per unit of body weight may 
be computed. 

As between the several psychiatric groups in our material there are 
no significant differences in the mean absolute parathyroid weights, 
compared pair by pair (of the same race and sex). The probable errors 
are large. Taking unweighted means for each psychiatric group, and 
pooling both races and sexes, we have the mean absolute parathyroid 
weight for cycloids 162.5 mgm.; paranoids 168.0 mgm.; schizoids 152.0 
mgm.; epileptoids (males only) 164.7 mgm. These figures suggest 
that the cycloids, paranoids, and epileptoids stand at about the same level 
in absolute mean parathyroid weights, while the schizoids are some- 
what lower. The highest absolute average (paranoids) is about I11 
per cent of the lowest (schizoids). But any conclusion based upon this 
difference must be extremely tentative because of the high order of 
magnitude of the probable errors involved. 

Examining now the relative parathyroid weights of Table 25 it 
appears that the (unweighted) average parathyroid weights per cm. of 
body length, for both races and sexes together, are as follows: cycloids 
0.99 mgm.; paranoids 1.03 mgm.; schizoids 0.93 mgm. In their gen- 
eral trend these figures parallel those for the absolute averages. But 
the case is somewhat different when parathyroid weight is taken per 
kg. of body weight. Then the (unweighted) averages become: cycloids 
3.12 mgm.; paranoids 3.32 mgm.; schizoids 3.44 mgm. These figures 
suggest that the parathyroid equipment per unit of body weight is 


*Danisch, F. Die menschlichen Epithelkérperchen im Senium. II. Mitth. 
Frankfurter Zeitschr. f. Pathol., Bd. 32, pp. 188-216, 1925. 
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slightly greater in the schizoids. This result is confirmed by the aver- 
ages for parathyroid weight per kg. of body weight per 10 cm. of body 
length. These are as follows: cycloids 51.13 mgm.; paranoids 54.15 
mgm.; schizoids 56.17 mgm. But again the necessity for caution must 
be emphasized, in view of the magnitude of the probable errors. 

In respect of racial comparisons the Negroes in this material appear 
to have generally higher mean absolute parathyroid weights than the 
whites. Taking the unweighted averages for both sexes and the three 
psychiatric groups cycloids, paranoids, and schizoids we have for whites 
148.5 mgm. and for Negroes 173.3 mgm., the latter figure being about 
117 per cent of the former. Also the Negro male epileptoids show 
a higher mean absolute parathyroid weight than the corresponding 
whites. But just as before caution must be observed about these racial 
differences because of the large probable errors. 

They are, however, confirmed by the relative weights of Table 25. 
The Negroes throughout exhibit higher average parathyroid weights per 
cm. of body length, per kg. of absolute body weight, and per kg. of 
relative body weight (kgs. per 10 cm. of body length) except for fe- 
male schizoids relative to body weights. Taking the last, as the rela- 
tive figure with the most important biological meaning, we have the 
following unweighted averages (omitting epileptoids as before) : whites 
51.29 mgm. of parathyroid for each kg. of weight of the mean Io cm. 
cross section of the body; Negroes 56.34 mgm. The latter figure is 
about 110 per cent of the former. 

As between the sexes there are no significant differences or regular 
trends of individually insignificant differences in mean absolute para- 
thyroid weight in this material, but relatively, in respect of both body 
length and body weight, as shown by the data of Table 25, the females 
are, on the average, more heavily equipped with parathyroid tissue than 
the males. 

Figure 5 summarizes graphically our results regarding mean para- 
thyroid weight relative to body weight. Unfortunately, as has been 
pointed out above, there are available no “normal” relative weights for 
comparison. 

This diagram makes plain the tendency towards greater relative 
parathyroid weights in females and Negroes, and the general lack of 
striking differentiation between the psychiatric classes in respect of 


relative parathyroid weights. 
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Fic. 5. RELATIVE PARATHYROID WEIGHTS (MEAN) IN 
Proportion TO Bopy WEIGHT 


The correlations of parathyroid weights with body lengths are 
generally low, with one exception insignificant in comparison with their 
probable errors, and irregular in sign, as shown in Table 27. 

The correlations of parathyroid weight with body weight, as shown 
in Table 28, are generally slightly higher and more regular as to sign 
(+) than with body length. Five of the 14 coefficients are probably 









significant (approximately 3 or more times their probable errors). All 
but one are positive in sign. But, in general, one can only conclude that, 
so far as the present material indicates, there is no very marked or 
definite correlation between the weight of the parathyroids and general 
body size. 
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TABLE 27 


Values of the Correlation Coefficients (r) Between Parathyroid 
Weight and Body Length 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 








White males ....... —.o88+ .o89 +.182+ .o50 +.107+ .048 +.263+ .127 

White females ..... +.345 .138 —.1192 .075 +.0062% .074 ........000. 

Negro males ....... +.173 .112 +.2090+ .101 —.o12+ .056 +.192+ .III 

Negro females ..... +.032~ .121 —.072+ .0909 —.O88 .074 ........045. 
TABLE 28 


Values of the Correlation Coefficients (r) Between Parathyroid Weight 
and Body Weight 








CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 
White males ....... +.132+ .090 +.220+ .o50 +.256+ .049 +.127+ .130 
White females ..... +.406+ .138 —.0442% .075 +.108% .075 ............ 
Negro males ....... +.229+ .116 +.365% .107 +.126+ .056 +.371% .111 
Negro females ..... +.071 .123 +.176% .009 +.1132 .074 .....eceeeee 





As has already been indicated above the parathyroids in this material 
were sectioned and examined as to their histology. From the sections 
an estimate was made by one of the authors (W. F.) as to the percent- 
age of active tissue in the glands, in each individual for a considerable 
part of all the cases. The data so obtained have been analyzed bio- 
metrically, with the results shown in Table 29. It is, of course, to be 
understood that we are dealing here not with absolute measurements, 
but with estimates; the estimates, however, were all made by one and 
the same person and according to a uniform standard. 

From Table 29 it appears that the epileptoids (males only) show 
the highest average percentage of active tissue in the parathyroids, with 
the schizoids coming next. The paranoids have generally the lowest 
mean percentages of active parathyroid tissue. Putting these results 
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TABLE 29 


Percentages of Active Tissue in Parathyroids 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





White Males 39 130 126 al 


80.38% 1.58 77.77% 81.75+ 0.91 83.10 1.48 
83.03 1.98 80.284 I. 85.00+ 1.14 84.50 1.86 
14.65 1.12 15.932 0. 15.11% 0.64 10.06 1.05 
18.22+ 1.44 20.49 0. 18.48+ 0.81 





17 58 53 
72.00% 3.96 75.17% 76.51 
81.00+ 4.96 76.84 78.75 
24.20+ 2.80 14.08+ o. 15.34 
33.58 18.73+ 20.06 





21 32 99 
79.76 73.13 81.16 
83.89 78.00+ 84.83+ 1. 88.34 2.03 
17.35 17.75 15.81% 12.47 1.14 
21.76 24.28 19.48 14.67+ 1.38 





aI 35 62 


75.48% 2.06 74.14 77-74+ 

75.00+ 2.58 78.33+ 78.82+ 1.64 
13.97% 1.45 19.18 15.26 0.92 
18.50+ 2.82 25.87 19.63 1.23 





together with those of Table 25 supra it is possible to reach the approx- 
imate but suggestive unweighted averages that follow, showing the 
estimated average amount in mgm. of active parathyroid tissue per kg. 
of weight of the average 10 cm. cross section of the body, in the four 
psychiatric groups (pooling both races and sexes) : 


Estimated weight of active 
parathyroid tissue per kg. 
Psychiatric group of relative body weight 
Cycloids 39.33 mgm. 
Paranoids 40.64 mgm. 
Schizoids 
Epileptoids (Males only) 
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The schizoids plainly stand out from the other groups with roughly 
about 10 per cent more active parathyroid tissue in proportion to rela- 
tive body weight. 

Reverting to Table 29 it appears that there are no substantial dif- 
ferences between the races or sexes in respect of percentages of active 
parathyroid tissue. The distribution of variation in this character is 
generally negatively skew, the median being larger than the mean. 

Summarizing this discussion of the parathyroid glands the striking 
results achieved appear to be, first, that the psychiatric patients of the 
present material have parathyroids on the average heavier, and possibly 
very much heavier, than those recorded for the best comparison series of 
“normal” weights. We are somewhat skeptical as to whether this result 
really means what it seems to. But time and accumulation of further data 
by other workers will presumably resolve the doubt. Amongst the 
psychiatric groups the schizoids appear to have the largest amount of 
active parathyroid tissue relative to body weight. The parathyroids are, 
however, so tiny, the difficulties of removing, cleaning and weighing 
them accurately are so great, and they vary so widely from individual to 
individual that we feel strongly that great caution and reserve must be 
exercised in accepting the prima facie results from such small samples 
as those here dealt with, even though the present material comprises 
vastly more individual parathyroid weights than have ever before been 
recorded in any single approximately homogeneous series. 


HYPOPHYSIS (PITUITARY GLAND) 


It seems odd today to recall that no longer than fifteen years ago 
it could be said, as it was with some justice, by Camus and Roussy,’™ 
that the true physiological function of the hypophysis could be stated 
only in hypothetical terms. Now some part at least of its rdle in the 
physiological economy of the organism has been definitely elucidated. 
There still remains, however, a great deal to be done to establish 
clearly the part it plays in the determination of human personality, and 
its relations, if any, to mental disease. 

The biometric constants for the weight of the hypophysis in the 
present material are given in Table 30. 


** Camus, J., and G. Roussy. Les fonctions attribuées a I’hypophyse: Etude 
anatomo-pathologique. Jour. d. Physiol. et de Pathol. gén., T. 20, pp. 535-547, 
1922. 
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TABLE 30 


Hypophysis Weight for Different Psychiatric Groups 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 














White Males N 58 179 201 30 
pT eee (mgms.) 687.93=11.25 687.43 7.27 605.27 7.41 730.00+24.91 
Median ....(mgms.) 6094.44214.10 682.08 9.11 695.00+ 9.29 677.78231.22 
ee (mgms.) 127.07 7.96 144.15 5.14 155.782 5.24 202.3217.62 
hh ae ( % ) 18.47% 1.20 20.07+ 0.78 22.4I+ 0.79 27.72 2.59 
Range ....(mgms.) 350-950 300-1100 300-1300 400-1250 

White Females N 24 78 85 — 
Mean ..... (mgms.) 745.83217.54 803.852%12.27 733.5310.15 ........0.. 
Median ....(mgms.) 737.502+21.99 810.53215.38 744.232%:12.72 ........... 
ak sexes (mgms.) 127.41+12.40 160.68 8.68 138.77 7.18 ........... 
=, Sere ( @& ) Bebe gt weet 1.28 WR TSE lo i ieciecs 
Range ....(mgms.) 500-1000 400-1100 300-1000 — 

Negro Males N 35 44 141 36 
NR a sain (mgms.) 772.8617.04 695.45+16.86 720.21+ 8.03 761.11 2.55 
Median ....(mgms.) 770.832%21.35 691.67+21.13 608.9610.06 744.442 3.20 
a ee (mgms.) 149.45212.05 165.7711.92 141.29 5.68 172.854 1.81 
Ws dann ( % ) 19.34% 1.62 23.84% 1.81 19.62+ 082 2271+ 1.89 
Range ....(mgms.) 400-1 100 350-1100 300-1200 300-1200 

Negro Females N 32 45 81 _— 
ee (mgms.) 856.25227.47 814.44215.89 820.99+15.20 ........... 
Median ....(mgms.) 7609.23+34.43 835.00219.91 643.18%19.06 ........... 
a eee (mgms.) 230.40219.43 157.98211.23 202.89%10.75 ........... 
fa We oaked ( % ) W.OIt 243 10.40c 1.48 B24.7ItE LAL once cc ceee 
Range ....(mgms.) 100-1220 350-1040 100-1300 _- 





In the present material the recorded weight of the hypophysis varies 
between 100 and 1300 milligrams in the extreme individual cases. The 
distribution of the individual variation in weight about the mean is 
generally symmetrical, with no significant skewness, as indicated by the 
differences between mean and median in the various series. 

Relative weights of the hypophysis are set forth in Table 31, on the 
same plan as used for the other endocrine organs. 
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Have the psychiatric patients of this material heavier or lighter 
hypophyses, on the average, than normal adults without mental disease? 
For comparison here we have chosen the Simmond’s series quoted by 
Roessle and Roulet (loc. cit., p. 74) as being on the whole fairest for the 
purpose. It is based on 800 weighings. The figures are set forth in 
Table 32. 


TABLE 32 


“Normal” Mean Hypophysis Weights (Simmonds) 





HYPOPHYSIS WEIGHT (mgm.) 


Males Females 


AGE CLASS 














The (unweighted) average absolute hypophysis weight for white 
males in this material, from Table 30, taking all psychiatric groups to- 
gether, is 700 mgm., and that for white females 761 mgm. Plainly 
there is no evidence here of any significant differentiation of the men- 
tally diseased from the normal in respect of absolute weight of the 
hypophysis. 

Similarly there does not appear from the data of Table 30 any 
orderly and significant differentiation between the four psychiatric 
groups in respect of mean absolute weight of the hypophysis. The 
relative weights of Table 31 suggest the possibility that the hypophysis 
is a little heavier in proportion to body weight, both absolute and rela- 
tive, in the schizoids than in the other groups, but this tendency 
is not entirely regular, and in any case is not large enough to inspire 
any great confidence in its reality in samples of the size of the pres- 
ent ones. 
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The mean absolute weight of the hypophysis tends to be greater in 
the Negroes than in the whites in both sexes and all groups, but the 
differences are generally not significant in comparison with their prob- 
able errors. When the relative weights of Table 31 are examined the 
racial differences are too small to ve impressive of any really significant 
biological differentiation in respect of proportionate weight of hypo- 
physis. 

It is a well-known fact, fully confirmed by the present data, that the 
hypophysis is heavier in females, especially those who have experienced 
pregnancy, than in males. This is true for both absolute and relative 
weights. 
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A summary general view of the results to this point regarding mean 
weights of hypophysis relative to body weight is given in Figure 6, 
Again, unfortunately, there are no “normal” relative weights available 
for comparison. 

The tendency towards greater mean relative weight of the hypo- 
physis in the females and the Negroes is clearly seen in Fig. 6, as well 
as the absence of any marked differentiation of the psychiatric classes 
in respect of this character. 

While generally positive in sign the correlations of hypophysis 
weight and body length and body weight are low in amount, as is 
shown by the data of Table 33. 


TABLE 33 


Values of the Correlation Coefficients (r) Between Hypophysis 
Weights and Body Length and Body Weight 





BODY LENGTH CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





White males 
White females 
Negro males 
Negro females 


088 +.1904+ 
138 +.187+ 
+ .114 +.317+ 
IQ +.155+ 


050 +.079+ . 
054 +.150+ . 
102 +.179+ 
IOI +.085+ . 


057 +.102+ . 





BODY WEIGHT 





Negro males 
Negro females 


+.249+ 
+.340+ 
+.14I+ 
—.107+ 


O51 +.187+ . 
.076 +.276+ . 
107 +.300+ . 
IOI +.243+ 





Of the 28 coefficients in Table 33 only 12—less than a half—are 


three or more times as large as their probable errors. While all but 
three are positive in sign one is generally not impressed with either 
the magnitude or regularity of the correlation between hypophysis 
weight and bodily size in this material. 

The chief conclusion, as it seems to us, that can be drawn from this 
study of the hypophysis in the present material, is the generally negative 
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character of the results. These mentally diseased patients have, on the 
average, hypophyses of about the same size as “normal” persons, and 
patients exhibiting different types of psychoses are not significantly 
differentiated from each other in respect of mean weight of hypophysis. 


GONADS 


In the basic tables of absolute and relative weights (Tables 34-36 
inclusive) we shall put the results for both testes and ovaries into the 
same tables, in order to save space, but deal with them separately in the 


TABLE 34 


W eight of Right Gonad for Different Psychiatric Groups 





PARANOIDS 


SCHIZOIDS 


EPILEPTOIDS 





White Males 


182 


15.22 0.29 
15.25+ 0.37 
5.90 0.21 
38.74 1.56 
1.5-37.9 


199 
14.364 0.23 
13.90 0.29 
4-79 0.16 
33-342 1.25 

3.7-28.3 





67 
2.08+ 0.13 
1.68 0.16 
1.532 0.00 

73.36 6.16 
0.1-8.5 


72 
2.18% 0.12 
1.73 0.15 
1.53 0.09 

69.98% 5.53 
0.5-6.2 





44 


14.52 0.45 
14.40+ 0.57 
4.47 0.32 
30.81 2.42 
5-7929.0 


140 
11.57 0.23 
10.96 0.28 
3.96 0.16 
34.24 1.53 

2.9-26.4 





35 


2.36 0.16 
2.13 0.21 
1.44 0.12 

61.12+ 6.51 
0.7-8.1 


59 
2.72% 0.15 
2.174 0.19 
1.74 O.11 

63.87% 5.34 
0.4-8.1 
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subsequent discussion. 
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Tables 34 and 35 give the biometric constants 


for absolute weights, and for right and left gonads separately. Table 
36 gives the relative weights, on the same plan as before, for total 
gonad weights (right and left). 


TABLE 35 


Weight of Left Gonad for Different Psychiatric Groups 





CYCLOIDS 


PARANOIDS 


SCHIZOIDS 


EPILEPTOIDS 





White Males 


57 
16.62+ 0.54 
16.32 0.67 
6.01+ 0.38 
36.13 2.56 

2.6-28.7 


181 
14.21% 0.28 
14.41 0.35 
5.55 0.20 
39.03 1.58 
I.1-30.3 


28 
15.57 0.60 
15.44 0.75 
4.69% 0.42 
30.090 2.95 





19 
1.87 0.14 
1.68+ 0.18 
0.93 0.10 

49.76 6.66 
0.5-4.0 


63 
1.83 0.10 
1.60+ 0.13 
1.18% 0.07 

64.47 5.24 
0.4-7.5 





37 
13.49 0.58 
13.18% 0.72 
§.21I+ 0.41 
38.61 3.45 
6.5-30.3 


45 


13.06+ 0.59 
12.63 0.74 
5.242 0.42 
40.14 3.82 





24 
1.75 0.13 
1.50+ 0.16 
0.91 0.09 

52.16+ 6.31 

0.5-4.6 


33 
2.11 0.13 
1.79 0.16 
I.10+ 0.09 

52.20+ 5.39 
0.6-4.9 
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HUMAN BIOLOGY 


Testes 


In spite of the fact that the testis is an organ easy to remove and to 
weigh with accuracy it shows a relatively high degree of variation in 
weight, however the variation is measured, in this material. The 
recorded weights of individual testes vary between the extremes of 1.1 
and 37.9 gm. The coefficients of variation for this character range 
between about 30 and 40 per cent, with an (unweighted) average value 
of the 16 coefficients of 35.13 percent. Generally the Negroes tend, 
in this material, to show greater relative variability in testis weight than 
the whites, but not by statistically significant amounts. 

Table 37 gives, for this material, the mean weights of right and 
left testes combined. 


TABLE 37 


Mean Total Weight of Testes in Gm. 





GROUP CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





White males : 29.43 28.09 31.78 


Negro males , . 23.38 27.23 





For comparison with the figures of Table 37 the following data 
(Table 38) for “normals” are quoted from Roessle and Roulet (loc. 
cit., p. 85). 

It is evident that the absolute mean weight of the testes tends to 
be slightly smaller in this material from the mentally diseased whites 
than in the “normal” adult comparison series, and still smaller in the 
Negroes. But the difference, in the case of the whites, is not of an 
order of magnitude to lead one to suppose that it probably has any 
profound biological significance. 

As between the several psychiatric groups it appears that there are 
some significant differences in mean weight of the testes, both abso- 
lutely and relative to bodily dimensions. It will therefore be desirable 
to analyze the situation in detail. In the whites the cycloids show the 
highest mean absolute weight and the schizoids the lowest, for both the 
right and left testis. The difference in the case of the right testis 
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TABLE 38 


Mean “Normal” Testes Weights (Roessle and Roulet) 





MEAN WEIGHT 


AGE GROUP N 
(grams) 





33.12+ .60 
34.10+ 81 
37.70 .93 
36.56% .o1 
33.84+1.80 
37-44£2.57 
33.62+1.72 
32.67 





Unweighted averages ... 623 34.88 





amounts to 2.88 + .58 gm., the difference being thus 4.9 times its 
probable error, and therefore significant. For the left testis the differ- 
ence between the means of the same two groups is 2.89 + .58 gm., or 
5.0 times its probable error. Put in another way the absolute mean 
right testis weight for the white cycloids is 120.1 per cent of that for 
the schizoids. The corresponding percentage for the left testis is 
121.0. And it is to be noted that the schizoids have a lower mean age 
than the cycloids (cf. Table 2 supra), so that senile involution can 
scarcely play any significant rdle in producing this result. In the 
Negroes the paranoids show the highest absolute mean weight of testis 
on both right and left side, and the schizoids again the lowest. Here 
the differences between the extreme groups are: for the right testis 
2.95 + .51 gm., and for the left 2.69 + .51 gm. There are other sig- 
nificant differences between the psychiatric groups in mean absolute 
_ weight of testes. In the whites the mean for the cycloids is greater by 
2.02 + .60 gm. for the right testis, and 2.41 + .61 gm. for the left 
testis, than the corresponding means for the paranoids, both of these 
being statistically significant differences. In the Negroes the mean 
for the right testis in the epileptoids is greater than that for the 
schizoids by 2.60 + .65 gm., a statistically significant amount, but the 
corresponding difference for the left testis is less than three times its 
probable error. For the whites the mean weight of the testes per cm. of 
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body length is greatest in the cycloids and least in the schizoids, the 
former value being about 122 per cent of the latter. Per kg. of body 
weight, either absolute or relative, the mean testis weight is highest 
in the cycloids among the whites, and in the schizoids among the 
Negroes. 

It is a striking and somewhat unexpected fact that in this material 
the mean testis weights, both absolute and relative to body length and 
body weight are smaller in the Negroes than in the whites. Taking 
(unweighted) averages for all psychiatric groups the white means are 
the following percentages of the Negro means: 


For absolute weight of right testis 116.8 per cent 
For absolute weight of left testis 113.8 per cent 
For weight of both testes per cm. of body length 114.8 per cent 
For weight of both testes per kg. of absolute body weight 111.6 per cent 
For weight of both testes per kg. of relative body weight... 112.0 per cent 
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On the question of symmetry it appears that in this material the 
mean weight of the right testis is greater than that of the left in 7 of 
the 8 comparable groups. The Negro schizoids form the exception. 
The general picture of the situation regarding the weight of the 
testes relative to body weight is shown graphically in Fig. 7. 
The correlations of testis weight with body length and body weight 
are shown in Table 39. 


TABLE 39 


Values of the Correlation Coefficient (r) Between Testis Weight 
and Body Length and Body Weight 





GROUP CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





Body Length—Right Testis 


White males 
Negro males 


Body Length—Left Testis 


Negro males 
Body Weight—Left Testis 


White males 
Negro males 


089 +.158+ 
12 +.271+ 


089 +.164+ 


II +.153+ 


091 +.2690+ 
116 +.457+ 


or +.182+ 
114 +.204 


050 +.146+ 
102 +.102 


050 +.040+ 
IOI —.005+ 


050 +.459+ 
107 +.253 


O51 +.365+ 
107 +.217+ 


034 +.360+ . 
057 +.325+ . 


048 +.455+ . 
057 +.228+ . 


048 +.648+ . 
o58 +.5a5+ . 


048 +.495+ . 
058 +.338+ 





Of the 32 correlations of Table 39 all but 3 are positive in sign. But 
the magnitude of the coefficients varies widely. This is most clearly 
shown by Table 40 which gives the distribution of the values of r. 

It is evident that the weight of the testes tends to be generally more 
highly correlated with body weight than with body length. 

Summarizing the case relative to the testes the most significant 
results are, first, the generally lower weight of the testes in this sample 
of mentally diseased persons than in the “normal”; and, second, the 
generally lower average weight of the testes in the Negroes as compared 
with the whites. 
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TABLE 40 


Distributions of the Correlation Coefficients for Correlations of 
Weight of Testes With Body Length and Weight 











wanes oF ¢ WITH BODY WITH BODY 
LENGTH WEIGHT 

oe WP  Aueweaaweee ss 3 aa 
DOE Sosccdvivesscs I - 
Se a re 5 3 
SE ee. Gesktantewbins 2 6 
UG BP Yescamee coenen 4 2 
AM vaseceenwaees« I 3 
I I ain a sete wenet I 
PN EN aerate ew eanea I 
16 16 





Ovaries 


The ovaries are much more variable in weight, so far as the present 
material indicates, than either the testes or any other organ of internal 
secretion. The extreme recorded range of the individual variation is 
from 0.1 gm. to 8.5 gm. The coefficients of variation generally fall in 
the 50’s and 60’s. This is partly accounted for by the fact that our 
material includes women dying after the menopause, as well as those 
dying before it. Adult ovary weights should be separately discussed 
for these two groups, but the present material is unfortunately too 
meager to warrant this further split. 

Table 41 gives, for our material, the mean weights of right and left 
ovaries combined. 


TABLE 41 


Mean Total Weight of Ovaries in Gm. 





GROUP CYCLOIDS PARANOIDS SCHIZOIDS 





WE SONNE ig. ctenscmesdsecsca 3.92 3.91 4.30 
BENG GD kcocsaaccuescaes 4.08 4.47 5.35 
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For comparison with the figures of Table 41 there is inserted Table 


42, quoted from Roessle and Roulet (loc. cit., p. 88), the relative weights 
of the last column being our computations. 


TABLE 42 


Mean “Normal” Ovary Weights (Roessle and Roulet) 





MEAN ABSOLUTE MEAN RELATIVE 








AGE GROUP 
(yrs.) N WEIGHT WEIGHT 
(gm.) (mgm. per kg.) 
PS ee ee gI 11.30 .47 251 
ee ee 88 10.66 .52 231 
Pee ee 85 7.52+ .35 153 
CS eee ere 87 5.03 .67 108 
GOGO ..<+aumeeeets 83 4.132 .57 86 
WE 6 osc Teeksksas 54 4.09+ .64 93 
Unweighted means.. 488 7.12 154 





Considering the high average age at death in the present material 
there is good general agreement with the “normal” post-menopausal 
figures. But even making allowance for the high percentage of involu- 
tional cases, it is probable that the ovary weights in the whites of the 
present material tend to be smaller than in “normals.” 

As between the several psychiatric groups there are but few even 
possibly significant differences in mean absolute weight of ovaries. In 
weight of ovaries per kg. of body weight, as shown graphically in Fig. 8, 
the schizoids stand highest and the cycloids lowest. 

The mean absolute weights of the ovaries are in every case but one 
(left ovary in cycloids) higher in the Negroes than in the whites in this 
material, but by only small amounts. The same is true of ovary weight 
relative to body weight in the schizoids and paranoids, but not in the 
cycloids. 

On the question of symmetry it appears that the mean absolute weight 
of the right ovary is greater than that of the left in every group, but 
usually by only a small amount. 
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TABLE 43 


Weight and Body Length and Body Weight 





Values of the Correlation Coefficient (r) Between Ovary 











GROUP CYCLOIDS PARANOIDS SCHIZOIDS 

Body length—Right ovary 

, ae +.248+ .144 +.033+ .082 +.167+ .079 

Negro females .............. +.353% .138 +.106+ .114 +.068+ .088 
Body length—Left ovary 

WE SOMIIINS: occ acccves snes +.364% .155 +.156+ .085 +.267+ .080 

PRONTO COMES ooo cc ccccncescs +.403+ .138 —.ogIt .117. +.114 .000 
Body weight—Right ovary 

IN ch vvnedicwswcas’s +.630+ .144 +.175+ .083 +.0901+ .o81 

Negro: females ......scccscese +.323 .141 +.0906% .112 —.040+ .087 
Body weight—Left ovary 

TM SIIB ois kc dtcwacinndc +.661 .155 +.059% .085 +.126+ .o81 

Pree GIO coins Seeidiexs +.121I= .141 —.140% .116 +.132+ .089 
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The correlations between ovary weight and body length and body 
weight are shown in Table 43. 

Three of the 24 coefficients of Table 43 are negative in sign. Gener- 
ally the ovary correlations are very irregular in their values, again 
probably in part due to age heterogeneity. The relatively high numerical 
values of the coefficients in the cycloids is striking, but considering the 
probable errors probably means little. 


EPIPHYSIS (GLANDULA PINEALIS) 


Physiologists are by no means agreed as to the endocrinal functions, 
if any, of the epiphysis. But it is the present fashion to include this 
organ in discussions of the endocrines, and we follow the mode. 

Tables 44 and 45 show the biometric constants, and the relative 
values of the means, for the weight of the epiphysis on the same plan as 
for the other organs discussed. 

The high relative variability that has been seen in all the other endo- 
crine organs is reflected again in the epiphysis weights. The recorded 
weights of this organ vary in this material from 6 to 650 mgm. The 
coefficients of variation are all well over 40 per cent. The distributions 
tend to be skew, as indicated by the values of means and medians, but 
these differences are not statistically significant. 

The absolute mean weights of the epiphysis in the present material 
seem generally to be not essentially different from those found in 
“normal” persons, as indicated by comparing Table 46 (Berblinger’s 
data) with Table 44. But there is one marked difference between our 
figures and Berblinger’s. In the present material the mean weight of the 
epiphysis tends definitely to be greater in the females than in the males, 
both absolutely and relatively, whereas his data give equal average values 
to both sexes. It is however to be noted that his means for ages over 
51 years show higher values in the females than in the males. 

As between the several psychiatric groups there appear no very 
marked, regular, or significant differences in epiphysis weights, either 
absolute or relative to body size. 

The mean weights of the epiphysis, both absolute and relative, are 
regularly smaller in the Negro groups than in the whites. This prob- 
ably represents a true biological difference between the races. The 
mean relative weights of the epiphysis are shown graphically in Fig. 9. 
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TABLE 44 





Weight of Epiphysis for Different Psychiatric Groups 

















CYCLOIDS PARANOIDS SCHIZOIDS _ EPILEPTOIDS 
White Males N 58 170 197 29 
aaa (mgms.) 168.97+ 6.73 180.29 4.82 167.13 2.34 181.90+13.33 
Median ....(mgms.) 150.00+ 8.44 154.41 6.04 144.07 2.93 147.2216.71 
OS By | cece (mgms.) 76.04% 4.76 93.16 3.41 81.24~ 1.65 106.45+ 9.43 
Aa ( % ) 4§.01I= 3.34 51.67+ 2.34 48.61% 2.00 58.52+ 6.73 
Range (mgms. ) 50-400 20-500 20-600 40-450 
White Females N 24 81 81 _ 
Mean (mgms.) 170.832%10.12 191.67+ 7.02 180.56 5.80 ........... 
Median ....(mgms.) 150.00+12.68 182.81 8.79 166.25 7.27. ........... 
See (mgms.) 73.48% 7.15 93.62% 4.06 77.38% 4.10 ........... 
Ce. Oe saan ( % ) 43.01% 4.92 48.85+ 3.15 42.86% 2.66 ........... 
Range . (mgms.) 6-320 60-550 40-360 —_ 
Negro Males N 37 39 141 34 
BO sees (mgms.) 166.89+ 8.20 132.69 6.87 150.89+ 4.92 134.76 7.02 
Median ....(mgms.) 148.21-10.28 122.06 8.61 130.50+ 6.17 128.57+ 8.80 
ee eres (mgms.) 73.90 5.80 63.590+ 486 86.63% 3.48 60.71+ 4.07 
Coo ives ( % ) 44.34% 4.10 47.92 4.42 57.41 2.07 44.30% 4.20 
Range . (mgms. ) 50-400 40-300 30-570 30-300 
Negro Females N 33 46 76 — 
CO eer (mgms.) 170.45212.71 159.78 8.16 155.262 7.903 ........00 
Median ....(mgms.) 142.50215.03 145.46210.22 142.50 9.04 ........005 
ee Tt. wernt (mgms.) 108.27 8.99 82.01% 5.77 102.462 5.61 .........:: 
Ge We tabens ( % ) 63.52% 7.09 51.32% 4.46 65.00% 4.904 .......008: 
Range ....(mgms.) 10-500 40-400 20-650 —- 
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TABLE 46 


Mean “Normal” Epiphysis Weights (in mgm.)—Berblinger’s Data 
Quoted From Roessle and Roulet 














TABLE 47 


Values of the Correlation Coefficients (r) Between Epiphysis 
Weight and Body Length and Body Weight 





CYCLOIDS 


PARANOIDS 


SCHIZOIDS EPILEPTOIDS 





With Body Length 
White males 
White females 
Negro males 


Negro females 


With Body Weight 


White males 
White females 
Negro males 


Negro females 


089 +.05I+ 
138 —.020+ 


-IIl 


—.02a7+ 


+.033+ 


052 +.149+ 
075 +.089+ . 
108 +.053 . 
099 +.128+ . 


.052 +.004 . 
075 +.256+ . 
116 +.112+ . 


099 —.090+ . 


.048 +.378+ . 
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The correlations of epiphysis weight with body length and weight 
are set forth in Table 47. 

It is plain from Table 47 that the correlation of epiphysis weight 
with body size is generally low and irregular. It may be safely con- 
cluded that the present material gives no evidence that the size of the 
body as a whole and the size of the pineal gland are really correlated in 
their variation at all. 


THYMUS 


The thymus is a gland of great importance in early life, and normally 
undergoes progressive involution with advancing age after childhood. 
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It has been the subject of elaborate biometric study by Hammar.” 
There has been a long controversy as to its role in the production 
of “sudden” deaths, about which agreement among clinicians has not 


yet been reached. 


TABLE 48 


Weight of Thymus for Different Psychiatric Groups 

















‘CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 
White Males N 59 181 193 29 
| on (gms.) 19.75% 1.18 18.65% 0.71 17.02 0.74 16.29% 1.12 
Median ..... (gms.) 16.88% 1.48 1602+ 089 13.71 0.92 14.64 1.41 
Se Mekeae secs (gms.) 13.45% 084 14.18 0.50 15.15% 0.52 8.97+ 0.79 
| eee (% ) 68.11% 5.87 76.05+ 3.06 80.02+ 4.91 55.05 6.18 
acca (gms.) 0.8-75.0 0.97-90.0 1.2-80.0 3-37 
White Females N 26 79 85 — 
I eins xs (gms.) 17.31% 1.72 18.16% 1.16 11.97% 0.71 .......005- 
Median ..... (gms.) 16.00% 2.15 15.00+ 1.46 9.50% 0.88 ........... 
i MR edecens (gms.) 12.97% 1.21 15.31% 0.82 9.64% 0.50 ........... 
io) Wataeenes (% ) 74.042%10.21 84.27% 7.03 80.54% 6.32 ........... 
ree (gms.) 2.0-43.5 1.7-80.0 0.7-48.0 —_ 
Negro Males N 37 42 147 35 
RA ee (gms.) 14.39% 1.29 15.17% 1.33 10.29% 0.40 13.792 1.34 
Median ..... (gms.) 12.05% 1.62 12.12% 1.67 850% 0.50 10.42% 1.69 
= See (gms.) 11.65 0.91 12.80% 094 7.12+ 0.28 11.79% 0.95 
=). SE (% ) 80.01% 9.64 84.41% 9.67 69.22% 3.81 85.54210.82 
MM cccccs (gms.) 2.2-50.0 1.3-73.0 1.2-43.0 2.0-45.5 
Negro Females N 30 47 76 — 
eee (gms.) 14.67% 1.21 12.18% 0.85 10.99% 0.54 .......005- 
Median ..... (gms.) 12.22% 1.51 10.58% 1.07 8.67: 068 ........... 
Me Os raea ine (gms.) 081% 085 86st o60 7.03% O38 ....cccccee 
ee re: Gxeeee (% ) G8st Sor 71.05% 7.01 69.042 4.72  .ncrcccccce 
Range ...... (gms.) 1.35-41.00 0.98-37.5 1.5 -45.0 —_ 





*Hammar, J. A. Die Menschen-thymus. 


1926. In this volume earlier studies are summarized. 


Leipzig (Akad. Verlags-Ges.), 
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The biometric constants for the absolute weight of this organ in our 
material are given in Table 48, and the relative values of the means in 
Table 49. 

As is to be expected in the case of an involuting organ, the weight 
of the thymus is highly variable. The extremes of weight recorded for 
individual glands are 0.7 and 90 gms. The coefficients of variation 
exhibit high values, in fact generally the highest observed in this study. 
As will be seen later this extremely high relative variability is also 
reflected in the percentages of active tissue in the glands. 

As compared with “normal” individuals (using Roessle and Roulet’s 
data loc. cit., p. 82, for comparison) the mentally diseased individuals 
of the present material show generally larger mean thymus weights, 
both absolute and relative to body weight, as will appear from compari- 
son of Table 50 with Tables 48 and 49. Taking (unweighted) averages 
of the means of Table 49 for whites it appears that the mass “dosage” 
of thymus in mgm. per kg. of body weight is about 145 per cent of the 
Roessle-Roulet figures for white males, and 143 per cent for white 
females. It is further to be noted that this result appears in spite of the 
fact that the average age of our material is much higher than that of 
Table 50, and the thymus normally decreases in weight with advancing 


age. 


TABLE 50 


Mean Absolute “Normal” Thymus Weights (in gms.) (Roessle and 
Roulet), and Relative Weights per Kg. of Body Weight 
Computed From the Same Data 











MALES FEMALES 
AGE (yrs.) ‘ : 
Absolute Per kg. in Absolute Per kg. in 
(gm.) y weight (gm.) body weight 
(mgm.) (mgm.) 
WO esi vecetass 15.72 274 11.33 284 
reer 14.08 234 9.0 ‘ 
EE - Saceendos 9.91 162 12.5 239 





Unweighted means 13.24 223 10.94 262 
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Comparing the different psychiatric groups in the present material 
(Tables 48 and 49 and Fig. 10) it appears that there are no very striking 
or regular differences in thymus weight, either absolute or relative to 
body size. There seems to be some tendency for the epileptoids to have 
low mean thymus weights, in spite of their relatively younger age, but, 
in general, no strong case can be made from this material for a particu- 
larly high or low thymus weight being characteristic of any single 
psychiatric group. 
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The low absolute and relative weights of the thymus in the Negroes 
as compared with the whites is striking. Taking averages (unweighted ) 
it appears that the mean number of mgm. of thymus per kg. of body 
weight is, in the Negroes, only 79 per cent of what it is in the whites, 
in the case of males, and 70 per cent in the case of females. This is a 
large deficiency. 

As between the sexes the thymus tends generally to be heavier 
relatively (i.e. in proportion to body weight) in the females than in the 
males, though lighter absolutely. 

The correlations of thymus weight with body length and body weight 
are set forth in Table 51. 


TABLE 51 


Values of the Correlation Coefficient (r) Between Thymus 
Weight and Body Length and Body Weight 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





Body Length 
White males ....... +.103+ .088 +.06a+ .o50 +.1290% .049 +.063+ .125 
White females ..... +.138 .132 +.202+ .076 +.2042 .073 ...........- 
Negro males ....... +.031I .111 —.00at .104 —.05I+ .056 —.07I .114 
Negro females ..... —.149 .123 +.111% .008 +.09I% .077 ...........- 
Body Weight 
White males ....... +.349% .089 +.323% .051 +.621% .049 +.167% .127 
White females ..... +.536 .132 +.4392% .076 +.627+ .074 ............ 
Negro males ....... +.372= .114 +.651%& .111 +.701+ .056 +.32I+ «II 
Negro females ..... +.405 .125 +.4402% .008 +.4472 .077 .......ce0ee 





The striking feature of Table 51 is the great difference in the 
general magnitudes of the thymus correlations with body length as 
compared with the body weight correlations. With body length the 
correlations are practically zero and irregular in sign. The correla- 
tions of thymus weight with body weight, on the other hand, are all 
positive in sign and the highest observed for any endocrine organ, 
taken as a whole. 
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After fixation and sectioning an estimate was made from micro- 
scopic examination of the sections regarding the percentage of active 
glandular tissue in a considerable number of thymus glands. While 
these estimates cannot be regarded as measurements, they were all made 
by one and the same person [W. F.] by a uniform technique, and there- 
fore seem worthy of biometric treatment, as a rough index of the extent 
to which involution of the gland has proceeded in the several psychiatric 
groups. The biometric constants are presented in Table 52. 


TABLE 52 


Percentage of Active Glandular Tissue in Thymus 
by Psychiatric Groups 

















CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 
White Males N 35 125 128 25 
I i « cso mumaanabened 6.07+ 0.78 6.20+ 0.70 9.96% 0.65 15.10+ 1.69 
ID i ktrocteetbeniin 3.08% 0.98 3.20t 087 5.86% 081 12.50% 2.11 
Wi, SE? oa dis ecommenea 687+ 0.55 11.55 0.49 10.86 0.46 10.99% 1.19 
a Ae eee 113.21%17.23 186.36222.41 109.04+ 8.45 72.77+ 9.96 
White Females N 16 59 56 _ 
RE eee Pee 5.47 1.32 4.00% 056 848% 1.22 ........... 
SD sao scaia sea aes 364% 165 328 OFF 4.18 BSP onc ccccccce 
Ds BD savcvesenesens 782+ 0.93 6.42040 13.49+ 086 ........... 
Ge. Ve ecvtccsctacees 142.0438.44 128.690+16.59 158.98%22.78 ........... 
Negro Males N 22 28 102 32 
iciwhceee webs 17.27% 3.12 12.41% 2.01 15.54% 1.06 30.31 3.27 
BN iced eeaees 11.43 3.91 6.432% 2.52 10.50% 1.33 21.11 4.09 
Sin se cebinwnde’e 21.69% 2.21 15.79% 1.42 1584+ 0.75 27.38% 2.31 
St ee eee ae 125.57+26.03 123.462%22.39 101.92+ 8.44 90.342+12.36 
Negro Females N 19 39 48 — 
BEE nc coavecbede 16.82 4.29 11.03% 1.30 15.31% 2.13 ........... 
MS ceccccwekaos 9.17% 5.38 850+ 1.63 13.00% 2.67 ........... 
TR es crlrern oe pitas 27.722 3.03 12.03% 0.02 BI.B72 1.52 ..cccccccce 


PD iicntws cetvda 164.87+45.78 100.1315.33 142.82%22.16 ........... 
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From Table 52 there emerge two points of considerable interest. 
The first of these is the strikingly and uniformly higher percentages of 
active glandular tissue in the thymus glands of the Negroes than occur 
in the corresponding groups of whites. These differences cannot be 
accounted for on the score of age, as can be seen by referring to 
Table 2 supra. The reasonable conclusion would seem to be that we are 
probably dealing here with a real racial, constitutional difference. 

Almost equally striking is the higher percentage of active glandular 
tissue in the epileptoids as compared with the other psychiatric groups. 
Here, to be sure, we have data only for males, but the differences are 
of the same relative order of magnitude in both races, white and Negro. 

Applying the mean percentages of Table 52 to the mean absolute 
weights of Table 48 we have the following computed net mean weights 
of active tissue in the thymus glands in this material : 

Negro epileptoid males = 4.18 gm. 

Negro cycloid males ==2.98gm.; females = 2.47 gm. 
White epileptoid males = 2.46 gm. 

Negro paranoid males = 1.88 gm.; females = 1.34 gm. 
White schizoid males —1.70gm.; females = 1.02 gm. 
Negro schizoid males —1.60gm.; females = 1.68 gm. 
White cycloid males ==1.20gm.; females 0.95 gm. 
White paranoid males = 1.16 gm.; females 0.91 gm. 


The compensatory relationship between absolute weight of thymus 
and percentage of active tissue, as between the whites and Negroes, is 
interesting. The Negroes in this material have on the average smaller 
thymus glands in absolute weight, but so much higher percentage of 
active tissue that there remains a net balance of active thymic tissue 
in their favor. 


THE INTER-CORRELATIONS OF CERTAIN ENDOCRINE GLANDS 


One of the most important results that has emerged from the in- 
tensive study of endocrinology in recent years has been the demonstra- 
tion of the intimate physiological correlation that exists in the operation 
of the separate glands that constitute the endocrine system. For 
example, it has been shown by Smith * that removal of the hypophysis 
in the rat is followed by progressive atrophy of the genital system, the 
thyroids, parathyroids, and adrenal cortex. In a biometric study of the 


*Smith, P. E. The disabilities caused by hypophysectomy and their repair. 
Jour. Amer. Med. Assoc., Vol. 88, pp. 158-161, 1927. 
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endocrine glands the question naturally raises itself as to whether there 
is a corresponding statistical correlation between the weights of the 
several glands. To answer this question with absolute completeness and 
comprehensiveness would involve an amount of computation that we 
have frankly felt unable to undertake—or rather have felt inadvisable 
after a preliminary survey of the matter. Consequently we have com- 
promised by calculating all the possible zero-order correlation coefficients 
between four endocrine organs—hypophysis, thyroid, left adrenal, and 
right gonad—for all psychiatric, race, and sex subdivisions of our mate- 
rial except the epileptoids. These are omitted because of the small 
numbers available. Within the limits of sampling error the correlations 
are linear throughout. The coefficients are shown in Table 53. In 
order to get a rough idea of the general trends of the 72 correlation 
coefficients in this table unweighted averages have been computed 
with due regard to signs. 

It is plain from the data of Table 53 that there is a general tendency 
towards positive correlation between the four endocrine organs involved. 
Sixty of the coefficients are positive in sign, and only 12 negative. But 
the degree of correlation is generally low. Twenty-three, or approxi- 
mately one-third of the 72 coefficients, are numerically smaller than 
their probable errors, and can only be regarded as sensibly equal to 
zero. Seventeen more are numerically less than twice the probable 
error. Hence in total there are 40 out of the 72 coefficients probably 
not significantly different from zero, having regard to probable errors. 

There is no evidence that the inter-correlations of the four endocrine 
organs dealt with are significantly higher in any one psychiatric group 
than in any other. Nor are there regular and orderly differences in 
the endocrine inter-correlations favoring either sex or race over the 
other. 

Altogether the reasonable conclusion seems to be that the intimate 
physiological relationship between at least four organs here dealt with 
is not strikingly, or even clearly, reflected in the statistical correlations 
between their weights. 


THE ENDOCRINE PATTERN OF THE INSANE 


So far the discussion has been of each of the endocrine organs as 
separate entities, and, in the immediately preceding section, of the 
purely statistical inter-correlations of four of the more important of 
them. But in the physiological economy of the organism the endocrine 
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system functions as a coordinated and integrated whole, into which the 
several component elements (thyroid, gonads, etc.) are fitted in a 
standard, normal pattern. This raises a question about which it is 
desirable to know what the biometric evidence has to offer. This ques- 
tion may be put in this way: Insofar as may be indicated by organ 
weights, what is the quantitative pattern of the endocrine system in 
the insane? Does it differ from the endocrine pattern of the “normal” 
person—meaning by “normal” the person not mentally diseased? If 
so, how? 

These questions are easier to ask than to answer precisely. A prime 
difficulty is that we lack data on endocrine organ weights from a homo- 
geneous group of persons not mentally diseased, but of generally the 
same racial stocks, age, and anthropological characteristics as the insane 
persons with whom they are to be compared. Furthermore in such an 
ideal “normal” group all the endocrine organs from each individual 
should have been examined, weighed, etc. by a uniform technique, just 
as has been the case in collecting the data of the present paper from 
the insane. No body of “normal” data of this sort exists. What we 
have been compelled to do in this paper, in order to make any compari- 
sons at all is to take, from what seems to us the best source existing 
at the present time, the most reliable figures for each separate endo- 
crine organ. But in practically every case the “normal” data for a 
particular organ came from a different set of human beings. Further- 
more they are all European data, in contrast to ours that are from 
Americans. However, this is the best, indeed all that can be done in the 
present stage of development of quantitative pathology. But it is 
obvious that under such circumstances it will be necessary to exercise 
the most cautious reserve in drawing general conclusions. 

How shall we go about setting up a quantitative picture of the endo- 
crine pattern as a whole? After trying various schemes we have 
decided that only a mathematically simple one would be warranted, con- 
sidering the inherent difficulties and defects of the basic data already 
discussed. Consequently we have proceeded as follows: 


1. What is the total absolute mass of the endocrine system as a 
whole (the sum of the weights of the seven separate organs ** here 


™The only important endocrine organ omitted from the discussions of this 
paper is the pancreas. We have analyzed the data for the pancreas with the same 
thoroughness and completeness that has been devoted to the others. But we have 
omitted this organ from the paper for the following reasons. First, the pancreas 
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dealt with) in “normals,” and in each of our psychiatric groups? It 
would be extremely desirable, in addition to this, to know the total 
mass of the endocrine system relative to total mass of the body, but 
unfortunately data for this are not available for “normals.” And 
furthermore, the results of this paper indicate that the quantitative 
pattern of the whole endocrine system is not essentially different if 
stated in relative or in absolute weights. 


TABLE 54 


Mean Total Weights of Endocrine System 





MEAN TOTAL WEIGHT 
OF WHOLE 
ENDOCRINE SYSTEM 
(gm.) 





White 92.432" 
White “normals”—Females ... 61.644" 


White cycloids—Males 92.598 
White cycloids—Females 55.748 
White paranoids—Males 86.756 
White paranoids—Females .... 53.530 
White schizoids—Males 82.327 
White schizoids—Females .... 46.515 
White epileptoids—Males .... 87.374 


Negro cycloids—Males 80.358 
Negro cycloids—Females 56.006 
Negro paranoids—Males 83.916 
Negro paranoids—Females .... 52.086 
Negro schizoids—Males 70.011 
Negro schizoids—Females .... 51.679 
Negro epileptoids—Males 81.336 





is an organ of both external and internal secretion. Second, the part of the whole 
organ that performs the function of external secretion is quantitatively much 
larger than the part that furnishes the internal secretion. Therefore it seems 
logically clear that the gross weight of the whole pancreas probably has little or 
no real significance in problems relating to endocrinology. 

*Or 92.499 if Danisch’s “normal” parathyroid weights are assumed to repre- 
sent only half the total parathyroid tissue. 

* Or 61.711 on the same assumption as in the preceding footnote. 
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2. If the total mass of the endocrine system is taken as 100, the 
proportionate part (percentage) contributed by each separate organ 
to the whole may be computed for each group of individuals. These 
figures will give an expression of the composition of the pattern of the 
whole system in a particular group. This expression will admittedly 
be a somewhat crude one, but it will at least be fairly comparable from 
group to group, insofar as the basic data justify such comparison at all. 
Our psychiatric groups are, we believe, justly comparable inter se. 
The doubt, for reasons already stated, concerns chiefly the so-called 
“normals.” 

Table 54 gives the total weights of the endocrine system as a whole 
for the several groups dealt with in this discussion. 

It is evident from Table 54 that generally, with the white male 
cycloids the only exception, the insane persons composing the present 
material have on the average absolutely smaller endocrine systems than 
the “normal” with whom they are compared. But it is not clear whether 
this means anything more than that the persons in the insane population 
with which we are working are, on the average, somewhat undersized 
as compared with general populations, as was pointed out earlier in this 
paper. Data are lacking to settle the point absolutely and exactly, 
but inferentially we may be able to throw a little further light on it 
through other considerations. It is possible from the data of this paper 
to determine with reasonable probability whether the differences shown 
in mean total weight of the endocrine system between the four psy- 
chiatric types are due chiefly to differences in body weight. Table 55 is 
constructed to give some evidence on the point. 

The bases of Table 55 are respectively the averages of mean body 
weight and mean total endocrine system weight for the 14 race-sex- 
psychosis groups of our material. With these two general averages 
taken as 100 the relative figures shown in Table 55 were computed from 
the observed means for each of the 14 groups. The results are to be 
interpreted in the manner illustrated by the following example: If the 
mean total weight of the endocrine system as a whole in white male 
cycloids was strictly proportional to the mean body weight of that group 
the value in the second column of Table 55 would be 111. But actually 
it is 132. This means that the white male cycloids had an excess of 
mean total endocrine system weight of 21 per cent above the III 
expected from strict proportionality to body weight. The other pairs 
of figures in the table are to be interpreted in the same way. The 
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significant figures are the differences in the third column. When these 
are (+) the groups concerned have, on the average, a surplusage of 
total endocrine weight in proportion to body weight; when they are 
(—) there is a deficiency of total endocrine weight, on the average, 
relative to body weight. 


TABLE 55 


Relative Mean Body Weights and Total Endocrine System Weights 





RELATIVE MEAN RELATIVE MEAN 
GROUP TOTAL ENDOCRINE DIFFERENCE 


BODY WEIGHTS 
SYSTEM WEIGHTS 





132 +21 
80 —6 


White cycloids—Males ....... 
White cycloids—Females ..... 


III 

86 
White paranoids—Males ..... III 124 +13 
White paranoids—Females .... 84 76 — 8 
White schizoids—Males ...... 98 118 +20 
White schizoids—Females .... 79 66 —13 
White epileptoids—Males .... 122 125 +3 
Negro cycloids—Males ....... 112 115 + 3 
Negro cycloids—-Females ..... 105 80 —25 
Negro paranoids—Males ..... 115 120 + 5 
Negro paranoids—Females .... 04 74 —20 
Negro schizoids—Males ...... gI 100 +9 
Negro schizoids—Females .... 84 74 —10 
Negro epileptoids—Males ..... 108 116 +8 





In general, it appears from Table 55 that amongst the insane 
patients composing the present material the males in every case show 
an excess in mean total weight of the endocrine system as a whole, over 
what would be expected from strict proportionality to body weight 
(taking the averages of the whole material together as the bases of 
expected proportionality) ; while, on the other hand, the females show a 
defect of total endocrine weight in each case. The excesses for white 
males are relatively large, and those for Negro males relatively small. 
These relations are just reversed for the females. The deficiencies in 
mean total endocrine weight relative to body weight are generally small 
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in the white females but large in the Negro females. The only excep- 
tion to this is for the schizoid females, where in both races the relative 
deficiency is medium in amount. 

We turn back now to our problem of endocrine pattern. To the 
total weight of the endocrine system as a whole, in each group, what 
relatwe contribution is made by each separate organ? The data to 
answer this question are given in Table 56. 

The following example will make plain the manner in which Table 
56 is to be read. In the “normal” white males 37.7 per cent of the total 
weight of the endocrine system as a whole is contributed by the gonads, 
as against 14.3 per cent contributed by the thymus; whereas in the 
present group of white male paranoids the gonads contribute 33.9 per 
cent and the thymus 21.5 per cent. And so similarly for other com- 
parisons. 

To make still clearer and more graphic the comparison of the total 
endocrine pattern of the insane, as indicated by the present material, 
with that of the “normal,” Table 57 has been prepared from the data 
of Table 56. In Table 57 a + sign indicates that the proportionate 
contribution of a particular organ to the total weight of the endocrine 
system as a whole is greater in the particular group for which the + 
sign appears than it is in the “normals.” A — sign indicates that the 
proportionate contribution is Jess in the particular group than it is in 
the “normals.” An = sign indicates that the proportionate contribution 
is the same in the particular group and the “normals” (within one in the 
third decimal place). The figures in brackets following each + or — 
sign in Table 57 have the following significance: 


(0) means that the difference between the proportionate contribution in the 
particular group and the “normal” is less than one-tenth of the propor- 
tionate contribution of the “normals.” 

(1) means that the difference is one-tenth or more (but less than two-tenths) 
of the proportionate contribution in the “normals.” 

(2) means that the difference is two-tenths or more (but less than three- 
tenths) of the proportionate contributions in the “normals.” 

And so on for higher figures. 

The striking thing about Table 57 is the marked regularity and uni- 
formity of its trends. For all race-sex-psychosis groups the signs are 
— in the first two lines of the table. This means that the proportionate 
contributions of gonads and thyroid to the total weight of the endocrine 
system as a whole are uniformly less in the insane (as judged by the 
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TABLE 57 


The Pattern of the Endocrine System as a Whole in the Insane, as 
Compared With the “Normals.” (For explanation see text) 





Cycloids Paranoids Schizoids Epileptoids 
White Negro White Negro White Negro White Negro 














MALES 
re —(o) —(1) —(1) —(o) —(o) —(1) —(o) —(1) 
SEE. 0 éascauns —(2) —(1) —(2) —(o) —(2) —(o0) —(2) —(0) 
Adrenals ........ +(1) +(2) +(2) +(1) +(2) +03) +2) +(3) 
Thymus ......... +(4) +(2) +(5) +(2) +(4) +03) +(3) +4) 
Hypophysis ...... = +(1) +(0) +(1) +01) +03) +41) +(2) 
Epiphysis ........ +(0) +(1) +(1) —() +(2) +(2) +1) —(0) 
Parathyroids™ ... +(12) +(19) +(15) +(19) +(14) +(21) +(14) +(20) 
FEMALES 
a rere —(4) —(4) —(4) —(2) —(2) —(1) ewe cece eee eee 
| —(2) —(1) —(3) —(1) —(2) —(1) on... eee eee eee 
Adrenals ........ +(1) +(2) +(3) +(1) +(4) 4+(2)_ ....«....2.0... 
, ee ee +(7) +(4) +(9) +(3) +0(4) +(2) .....eeeeeeeee 
Hypophysis ...... +(0) +(2) +(1) +(2) +(2) +(2)_ .............- 
Epiphysis ........ +(1) +(1) +(3) +01) +(4) +041)... eee eee 


Parathyroids” ... +(13) +(21) +(14) +(23) +19) +(17)) .... eee ceee eee 





present material) than they are in the white “normals” with whom they 
are here compared. The amount of this relative deficiency is generally 
insignificantly small in the case of the male gonads, but much more 
considerable generally in the case of the female gonads (in part un- 
doubtedly due to age relations). The deficiency of thyroid in the 
insane is generally somewhat larger in the males than the gonadal 
deficiency, and is of the order of 10 to 30 per cent in the females. 


* On the assumption that Danisch’s “normal” average is one-half of the total 
parathyroid weight the signs and figures in this row become: +(1), +(3), +(2), 


+(3), +(1), +(3), #01), +(3) 
* On the same assumption as in the preceding footnote the signs and figures 


in this row become: +(1), +(3), +(2), +(4), +(3), +(3). 














602 HUMAN BIOLOGY 


For all the other endocrine organs (adrenals, thymus, hypophysis, 
epiphysis and parathyroids) the proportionate contribution to the total 
weight of the endocrine system as a whole is greater in the insane of the 
present material than in the white “normals” with whom they are 
compared, except in three out of the 70 race-sex-psychosis-organ groups 
(hypophysis in white male cycloids, epiphysis in Negro male paranoids 
and epileptoids). The excess contribution among the insane is greatest 
for thymus, parathyroids, and adrenals. The excess is least for epi- 
physis and hypophysis. 

In general we are presented with a clear and consistent picture 
of the manner in which the present sample of ‘nsane persons differ in 
endocrine pattern from the most reliable “norm” at present available 
so far as concerns mean weight relations. The insane are definitely 
deficient relatively in thyroid tissue, but markedly over-supplied rela- 
tively with parathyroid and thymic tissue, and also definitely over- 
supplied relatively with adrenal tissue but not to so great an extent 
quantitatively as with the two former organs. In respect of pituitary 
and pineal tissue the insane show only a generally small and probably 
insignificant relative excess. The insane males exhibit a slight and 
probably insignificant relative deficiency of testicular tissue, and the 
insane females a more marked relative deficiency of ovarian tissue. 

As between the four different psychiatric groups in this material 
compared inter se there appear no marked or significant differences in 
quantitative pattern of the endocrine system as a whole. If, as has been 
suggested by psychiatrists and clinicians, differences of endocrine pat- 
tern are etiologically concerned in producing different psychoses such a 
relationship is quite clearly and definitely not reflected in the weight 
relations of the organs in the present material. While we have no 
desire to press the point, nor indeed to do anything more than to state 
clearly our own definite results as a modest contribution to the slowly 
accumulating body of precise knowledge about various aspects of 
endocrinology, we cannot refrain from expressing the opinion that a 
good deal of the alleged theoretical basis and explanatory elucidations of 
clinical endocrinology, especially in the constitutional and personality 
fields, seems to the quantitatively minded biologist highly speculative, 
to put the matter with becoming mildness. 
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SUMMARY AND DISCUSSION 


From considerations of space we do not propose to resummarize 
here the detailed results obtained from this long and extremely labor- 
ious study. Nor is there any real reason to do so because at the end of 
the several sections of the paper dealing with each of the endocrine 
glands a summary of the results regarding that gland has been given. 
Here we shall attempt only a succinct statement of what seem to us to 
be the more important results of general significance. These are: 

1. The paper contributes a detailed biometric analysis of the indi- 
vidual weights of the seven organs constituting the endocrine system as 
usually understood (gonads, thyroid, adrenals, thymus, pituitary, pineal, 
and parathyroids) derived from the autopsies of 1337 mentally diseased 
persons dying in a hospital for the insane. The autopsies and weighings 
were all performed according to the same standard technique. The 
resulting body of material is by far the largest and most comprehensive 
ever collected up to this time regarding the weight relations of the endo- 
crine organs. 

2. The patients comprising the material turn out to be, in common 
with other American urban hospital series hitherto thoroughly analyzed 
(those of Draper, and Pearl and Ciocco), on the average somewhat 
under-sized in comparison with random samples of the general popu- 
lation, whether estimated by stature or by body weight. 

3. Detailed actuarial comparisons with standard life table values 
show that the paranoids in this material not only lived longer on the 
average than the patients in any other psychiatric group, but actually 
longer than the expectation of life of comparable groups of the general 
population, the psychosis thus appearing paradoxically to act as a life 
preserver. The epileptoids, on the contrary, in general fell considerably 
short of their normal life table expectation of an average duration of 
life. The cycloids and schizoids in general occupied an intermediate 
position in life duration between the other two psychiatric groups men- 
tioned, but with some exceptions amongst the Negroes. 

4. While normally Negroes, as is well known, have an average dura- 
tion of life much inferior to that of whites, the insane Negroes of this 
material show generally a definitely greater longevity relative to the life 
table expectation of comparable portions of the general population than 
did the corresponding groups of whites. In fact the absolute mean 
durations of life of the Negroes in this material were nearly the same 
as those of the whites, the differences not being statistically significant, 
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having regard to probable errors, except in the case of female schizoids 
and epileptoids. It is suggested that the explanation of this novel and 
unexpected result is to be found in the combined circumstances that 
duration of stay in an hospital for the insane is generally long, and that 
the favorable environment in respect of quiet, food, housing, etc. is 
comparatively and differentially more favorable to Negroes than to 
whites, considering the average environmental circumstances of both 
races outside the hospital. It is to be noted, however, that the suggested 
explanation is not capable of proof from the evidence at our disposal 
and is therefore hypothetical. Furthermore it is not by any means 
the only conceivable explanation of the observations. They might be 
at least partly accounted for if it were the fact that ages at onset of 
insanity were generally higher in the Negroes than in the whites, or if 
insanity acted as a more potent positive selective agent for longevity 
in Negroes than in whites, in the sense of being more likely to occur in 
inherently long-lived Negroes rather than in inherently short-lived. But 
in any case the facts regarding age brought out in this paper present an 
interesting biological problem worthy of more careful study by those 
dealing with the insane. 

5. The evidence presented in this paper indicates that the quanti- 
tative pattern of the endocrine system as a whole, as indicated by organ 
weights, probably differs in a rather orderly and regular manner from 
that of the “normal” population (i.e., those not mentally diseased to the 
degree requiring segregation in a mental hospital). This probably 
concerns not so much the total mass dosage of all the endocrine organs 
taken together as a whole in proportion to body size, though possibly 
the insane may be to a small degree differentiated from the “normal” 
in this respect. But the differentiation in respect of the pattern of the 
endocrine system (the proportionate quantitative contribution of the 
several endocrine organs to the mass of the system as a whole) is cer- 
tainly more striking and probably more important biologically. The 
marked differences between the endocrine pattern of the insane in the 
present material and that of the best available “norm” may be sum- 
marized as follows, but it must be understood that the data we have 
taken as “normal” for purposes of comparison are characterized, from 
a statistical point of view, by a number of evident disabilities. 

a. In the insane the gonads and the thyroid uniformly in all psy- 
chiatric types make a slightly smaller relative contribution to the total 
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weight of the endocrine system as a whole than is the case in the 
“normals.” 

b. In the insane the thymus and the parathyroids uniformly in all 
psychiatric types make a larger relative contribution to the total weight 
of the endocrine system as a whole than is the case in the “normals.” 

c. In the insane the adrenals, hypophysis and epiphysis also each 
make a larger relative contribution to the total weight of the endocrine 
system as a whole, practically uniformly in all psychiatric types, than is 
the case in the “normals.” In the case of the adrenals this excess is 
probably significant biologically; in the case of the hypophysis and 
epiphysis probably not. 

These results obviously suggest a therapeutic experiment, perhaps 
in the realm of what Darwin was fond of calling “fool” experiments, 
but still one that interests the speculative faculties of the mind at least. 
Suppose it were practically possible by appropriate surgical procedures 
to reduce, in a group of insane patients, the total mass of parathyroid, 
thymic, and adrenal tissue in each individual in the group, and at the 
same time (which could be quite easily done) give them a bit more of 
the thyroid and appropriate gonadal hormones, would the subsequent 
behavior of these patients become more nearly normal? We make no 
prediction, nor are we to be understood as even advocating the trial. We 
only suggest that the results of such an experiment would be extremely 
interesting to the biologist. 

6. The results of this study indicate rather unequivocally that there 
is no striking, orderly, constant or significant difference in quantitative 
endocrine pattern between the four psychiatric disease types here dealt 
with—cycloids, paranoids, schizoids, and epileptoids. We are disposed 
to the view that if any such endocrine pattern differentiation really 
exists in fact and in general between these psychiatric types, our materi- 
al, imperfect as it is, is still adequate to have given some definite indica- 
tion of its existence. And there is no such indication. Such occasional 
statistically significant differences as there are in this material between 
the psychiatric types in respect of details of endocrine pattern are ir- 
regular, disorderly and not general. 

The large amount of work that has gone into this study, and the 
concentrated thought that has been required to bring some order out of 
the bewildering mass of detailed figures, has had the result of leaving 
in our minds at the end a broad question, or series of interrelated ques- 
tions. Is it not barely possible that the present state of endocrinology 
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reflects in some measure the very ancient logical fallacy of unjustified 
inference from the particular to the general? It will not be questioned, 
probably, that (a) the great accepted generalizations or “laws” of 
endocrinology are chiefly quantitative in essence and intent—matters of 
“more” or “less” hormone producing certain definite results upon per- 
sonality; and that (b) these generalizations are chiefly based upon 
application of the method of the crucial experiment upon lower animals, 
the results being subsequently extended analogically and inferentially 
to man. Such extension has been held to be “confirmed” by clinical 
observations. But most clinical pictures in man are excessively complex 
and are all too often somewhat blurred and vague, especially where 
“personality” is involved. Because rats can be made to grow larger 
by injecting appropriate pituitary hormones, and because some human 
beings with pathological hypophyses are extremely tall, is there justi- 
fication for concluding that the stature of all normal human beings is 
primarily determined by the size and/or “moreness” or “lessness” of the 
functional adequacy of their hypophyses? Yet is it not something like 
this sort of reasoning that leads to a great many of the extremely posi- 
tive and dogmatic statements to be found in the literature of endocrin- 
ology ? 

The biometrician is sometimes justly sceptical of the results of so- 
called “crucial” experiments in this as in other fields, when they plainly 
disregard or violate the most elementary canons of stochastic reasoning. 
With equal justice the experimenter pur sang is impressed with the 
sterile biological futility of elaborate statistical researches that lead only 
to the equivalent of that profound deduction made by Herbert Spencer 
to the effect that it was not essential to attend a horse race to know that 
some horses could run faster than others. 

In raising these questions we have no desire or intention to criticise 
anybody, or to cast unwarranted slurs upon the fine and brilliant work 
that has been done in endocrinology. Our motivation is merely a keen 
desire to know and understand more precisely just exactly what the 
general biological significance and physiological limitations of the endo- 
crine functions are, especially in relation to human personality and 
human biology generally. We believe that it cannot be successfully 
denied that the corpus of present day psychiatric literature conveys, 
and is intended to convey, the idea that the endocrine pattern is a sig- 
nificant and important causal factor in the etiology of those abnormal- 
ities of behavior that are collectively subsumed under the term “in- 
sanity.” But where is there precise proof, in the truly scientific sense, 
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that this is so? As has already been suggested the results of the present 
paper seem to us to indicate with some orderly regularity and gener- 
ality that the pattern of the endocrine system as a whole may be really 
and significantly different in the insane from what it is in those not 
mentally diseased. But to prove this will require more evidence, and 
evidence of a different character, than that we have been able to present 
here, or than has hitherto been presented by anybody else in our opinion. 
Is it not clear, however, that until such precise and definite probative 
evidence is brought forward, vague generalizations about the im- 
portance of the endocrine glands in insanity are premature? 
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STUDIES IN HUMAN INHERITANCE XII. 


THE APPLICATION OF THE GENE-FREQUENCY 
METHOD OF ANALYSIS TO SEX-INFLUENCED 
FACTORS, WITH ESPECIAL REFERENCE 
TO BALDNESS 


BY LAURENCE H. SNYDER AND HAL C, YINGLING 





Ohio State University 


PART I. FREQUENCY ANALYSIS 


WHE ANALYSIS of heredity in human beings by means of 

| the frequencies of the genes concerned is rapidly becoming 

==) of primary importance. Such analyses have already been 
==) used in the study of the blood groups (Bernstein, 1925, 
1930; Snyder, 1926, 1929; Wiener, Lederer and Polayes, 1929, 1930), 
the M-N agglutinogens (Wiener, 1931), the taste deficiencies (Snyder, 
1932, 1934a) and others. The extension of the use of the gene-fre- 
quency analysis is greatly to be desired (cf. Snyder, 1934b). The op- 
portunity presents itself to use this method in the study of sex-influ- 
enced factors, and we have attempted to do this with the character 
baldness. 
While loss of hair may be in some instances due to disease (thyroid 
disease, seborrhea, syphilis, et al.), pattern baldness seems without 
doubt to be due to heredity. Osborn (1916) presented convincing 
evidence that pattern baldness is due to a single pair of factors, and 
that these are sex-influenced. The family histories presented by Os- 
born, as well as those given by other authors (cf. Sedgwick, 1863, 
et al.) bear out this interpretation. It now becomes possible to test 
this hypothesis on the gene-frequency basis. This is done as follows: 


Let B = gene for baldness 
and let b = gene for non-baldness 
Then let p = frequency of B 
and let g = frequency of b 
so that p+q=I 
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On the assumption that baldness is due to a sex-influenced factor, 
both men and women of the formula BB will develop baldness, while 
both men and women of the formula bb will not. Men of the formula 
Bb will develop baldness, while women of this formula will not. Hence 
sex must be taken into account in deriving the frequencies. Using X 
and Y to represent the sex chromosomes, random mating will result in 
the production of offspring with the following frequencies: 





p 2 4 
2 2 2 


BX 





? 


——— 


2 
BBXX BBXY 





’q 
2 


BbXX BbXY bbXX bbXY 





On the basis of sex-influenced factors, it is seen that in the above 
frequency table two squares may be completely isolated. Square 1 will 
contain all the bald women. Square 8 will contain all the non-bald men. 
It is thus possible to derive p and q independently, a derivation which 
can not be made in the case of an ordinary dominant or recessive au- 
tosomal factor, where p can only be calculated as 1—g. In the case of 
baldness, 


= proportion of bald women in the general population, 


and 


p? 
“2 
q* 
“2 


= proportion of non-bald men in the general population. 


The proportion of bald women in the general population of men and 
women will be half of the proportion of baldness among women. Let 
us indicate the proportion of baldness among women as “bald @ 92.” 
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Likewise the proportion of non-bald men in the total population of men 
and women will be half of the proportion of non-baldness among men. 
Let us hereafter indicate the proportion of non-baldness among men as 
“non-bald ¢ ¢.” These relations will hold whether the sex ratio is 
exactly one to one or not. It follows that 


__bald 2 9 


q’ _non-bald ¢ ¢ 


2 2 
q =v/non-bald ¢ ¢ (2) 


so that \/bald 2 2 + \/non-bald ¢ ¢ =1. (3) 


It is thus possible to test the validity of the sex-influenced basis for 
the inheritance of baldness by determining the frequencies of baldness 
and non-baldness separately for men and women, and then testing 
whether or not equation (3) holds. 

Baldness is an old established character in the human race, and 
we may reasonably assume that the population we have studied is in 
equilibrium in regard to it. If we obtain the proportions of baldness 
and non-baldness from a large enough group of individuals, and if these 
individuals are a representative sample of the population, the only ap- 
preciable source of error in our determination other than that of sam- 
pling will be mistakes in the diagnosis of baldness. To minimize the 
errors in diagnosis, the following precautions were taken. 

First, only individuals of 35 years of age or older were used. Sec- 
ond, a group of individuals was selected in which baldness in women 
could be accurately determined. For this purpose the inmates of the 
State Hospitals for the Insane at Columbus, Ohio, and Moline, III., 
were chosen. Here the women do not hide baldness by means of trans- 
formations or other devices, and the condition can be readily recognized. 
Third, the loss of hair due to disease was eliminated from the calcula- 
tions as far as possible, with the aid of the attendant physicians. 
Fourth, each individual was personally examined with considerable 
care, and the diagnosis made on the basis of pattern baldness (bald 
crown, receding forehead hair, etc.). It is our conviction, based on the 
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study of family histories, that all pattern baldness is due to the same 
pair of factors, the various patterns being due to modifying factors or 
other causes. 

The proportions of baldness and non-baldness were determined for 
3,966 inmates of the State Hospitals, over 35 years of age, of whom 
2,083 were men and 1,883 were women. The results were as follows: 





BALD NON-BALD 





-5704+.007 





.0775+.004 .9225.004 





In order to use these proportions in a gene-frequency analysis, it 
must be shown that baldness is not correlated with insanity. To test 
this, the proportion of baldness among the male inmates was compared 
with the proportion of baldness among males in the general population, 
with the following results: 





BALD NON-BALD 





-4296+.007 -5704+.007 





.4050=.023 .5950+.023 





.0246+.026 .0246.026 





It is thus seen that the proportion of baldness in the male insane 
does not differ significantly from a random sample drawn from with- 
out the institutions. 

Using these proportions, then, we find that 

= 276 
q = -755 
and testing equation (3) we find that 
Vbald ¢ 2 + \/non-bald ¢ ¢ = 1.033 + .009 
The probable error of the deviation was obtained by the formula 











B (1 — B)? 1—D (1—D)? 
~ T6B(N,)? + Nz 1OD(N;)* 





[ — 
P. EB. ae = 3373 W 
1 
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Pepicrees ILLUSTRATING INHERITANCE OF BALDNESS 
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where B = proportion of bald ¢ ¢, D = proportion of non-bald ¢ ¢, 
N, = number of individuals from which the value of B was derived, 
and N, = number of individuals from which the value of D was de- 
rived. The derivation of this formula is given in part III of this paper. 


PART II. FAMILY HISTORIES 


The presumptive evidence for a pair of sex-influenced factors 
affecting baldness, upon which the gene-frequency analysis is based, 
consists of the data obtained from pedigrees. To emphasize and to 
corroborate the fact that the pedigrees do indicate this type of inheri- 
tance, the following selected family histories are taken from our records. 

Figures 1 and 2 illustrate the facts that baldness is more common in 
men than in women, that it is generally transmitted directly from a 
father to half or more of his sons but only to an occasional daughter, 
that a woman never shows it unless her father showed it, and that the 
sons of a bald woman will all be bald. 

Figure 3 illustrates the fact that a man may be bald without either 
of his parents being bald: that is, he may apparently receive the factor 
from his mother in whom it was carried as a recessive. Figure 4 il- 
lustrates the fact that where both parents are bald, the sons must all 
show the character, but some of the daughters may not develop it. 

All these facts are criteria of sex-influenced factors, and rule out 
all other simple types of heredity. Our records show many family 
histories illustrating these points. It can not be doubted, then, that the 
assumption is justified on the basis of pedigree data that baldness is 
dependent upon a pair of sex-influenced factors. When added to this 
the gene-frequency analysis supports the hypothesis reasonably well, 
we are completely justified in assigning this type of hereditary behavior 
to the factors concerned. 


PART III, THE DERIVATION OF A FORMULA FOR THE PROBABLE ERROR 
OF THE DEVIATION OF ~ + q FROM UNITY WHEN p AND g 
ARE COMPUTED FROM INDEPENDENT SAMPLES 


Let A =non-bald 2 2 
and B = bald? @ 
so that A+ B=I 
and let C = bald ¢ ¢ 
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and D = non-bald ¢ ¢ 
so that C + D=1 
Then let p* = B, as derived in part I of this paper 
so that p=./B_ 
and likewise g? = D 
so that g=\/D_ 
Now B = b + e, in which b is the true value of the proportion of 
baldness among women. 
Then observed p=\/b + 
and true p=/b 
E, the error in observed p = observed p — true p 
s= Vb+e—Vb (4) 
Vb+E=vVbs+e 
Squaring,b + 2>/bE+E* = b+e 
2a/bE+E*=e (5) 
Squaring, 4bE? +- 4\/b E* + E* = e? (6) 
Disregarding values of E* and E*, which approach 0, 4bE* = e? (7) 
Summing, 4b3E? = Xe? 








Se? 8 
an = (8) 
4b 
but = e? = ab = b (1 — D) 
b (1 — dD) I1— b 
hence = E? = = (9) 
4b 4 


Summing (5), 2\/b SE + SE? = Se 
but Se = o, hence 








| 2\/b 3E = —3 E? 
PE Rl ll 
a/b 
1—b 
S 2 oe x (10) 
8\/b 
nowen=y 2 _ (32 ‘ 
N N 
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b (1 — b)? 
~ (11) 

1 64b (N,)?* 

letting N, = number of individuals from which the value of 


B was derived. 
In similar fashion it can be shown that 


= I1—d (1 — d)? 
aN 4N, 64d (N,)* - 


letting F = error in observed g, and NV, = number of individuals 
from which the value of D was derived. 
Since p and q were derived from independent samples, there is no 
correlation between the observed values, 


hence op+¢ =\V/ (cz)? + (or)? 
Since in practise b, the true value of the proportion of bald @ 9 
must be taken as B, the observed value, and likewise d must be taken 
as D, the probable error of the deviation from unity is as follows: 





J — 
a 4N 




















> Ban = use —B_ (1—B)? a (1 — D)* (43) 
4N, 64B (N;)? 4, 64D (Ne)? 


| 1—B 2. r—D = (1—D)* (yy 
N, 16B (N,)? N, 16D (N2)? 
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